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gx ON UNILATERAL PARALYSIS OF THE DIAPHRAGM 
BY EVULSION OF THE PHRENIC NERVE. 





By Haroitp WILson, 
Medical Tutor in the Dunedin Hospital, New Zealand. 





Being a thesis presented for the examination for 
the Degree of Doctor of Medicine of the University 
of Sydney. 





Ir is only in recent years that paralysis of the 
diaphragm, produced by interrupting its motor 
supply from the phrenic nerve, has been used in the 
treatment of diseases of the chest. It should be 
useful, therefore, to examine the condition of a 
number of patients in whom it has been employed, 
and to give a detailed account of the circumstances 
of each case and of the effects of the procedure on 
the patient. 





The study of unilateral paralysis of the diaphragm 
may perhaps add also to our knowledge of the 
mechanism of the respiratory movements. 


HistToricaL REVIEW OF THE OPERATION. 


In 1911, Stuertz™) of Cologne first performed 
phrenicotomy or simple section of the phrenic nerve 
for bronchiectasis of the lower lobe of the lung; 
in 1913, Sauerbruch"?) working independently in 
Munich first used it in the treatment of pulmonary 
tuberculosis. It was not until 1922, however, 
that the procedure was placed on a firm basis by 
the work of Felix.“ He found that, in addition 
to the main nerve, an accessory phrenic nerve is 
frequently present, while Curti‘’’ has reported the 
finding of three nerve trunks on the scalenus anticus 
muscle, all of which he believed to be part of the 
phrenic innervation. Goetze) has since shown 
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that the phrenic nerve receives collateral branches 
in 68% of the bodies which he examined. Thus, 
it became evident why simple section of the phrenic 
nerve in the neck frequently produced imperfect 
paralysis of the corresponding side of the diaphragm 
and occasionally no apparent paralysis, for the 
accessory phrenic nerves remained after simple 
section of the main nerve trunk and continued 
to activate the diaphragm. There is another reason, 
also, why simple section of the nerve is insufficient, 
for Bogendoefer‘®) and others have observed 
regeneration of the nerve and reactivation within 
a period of four months of a previously paralysed 
diaphragm. To overcome these impediments, Felix 
in 1922, acting on the suggestion of Thiersch, first 
carried out evulsion or exeresis of the nerve, as 
it is now performed. 


The operation was adopted extensively in the 
German-speaking countries and by 1925 a large 
literature had appeared in German, when there were 
but few modest references to it in the literature of 
other countries. Alexander (quoted by Bordet‘’?), 
found references to the operation having been 
performed up to 1926 with the following frequencies 
in the various countries: in France forty-two times, 
in England fifty-eight times, in the United States of 
America three hundred times, in Italy twice, and in 
Germany twelve hundred times. During the last 
three years it has been used more and more often 
and at least one account of a large series of cases, 
by Morriston Davies), has been published in 
English. 

It may be interesting to examine the opinions of a 
little earlier period on the subject of interference 
with the phrenic nerve. At the end of the last 
century most authorities apparently believed division 
of or injury to the nerve to be fatal or at least very 
dangerous. This belief seems to have been founded 
on the knowledge that interruption of the spinal 
cord above the origin of the phrenic nerves causes 
breathing to stop immediately. Experimental 
evidence must have seemed to support the illusion. 
For example, Sir Astley Cooper‘) divided both 
phrenic nerves in a rabbit and observed that the 
animal became very distressed, violent costal 
respiration occurred and death ensued in twenty 
minutes. Results like this in rabbits and guinea-pigs, 
in which respiration is entirely diaphragmatic, 
helped to mislead successive workers into the belief 
that the same effects would be produced in man. 
There is this important difference, however, that in 
man, in common with dogs and rats among laboratory 
animals, respiration is costo-diaphragmatic in type, 
and in some individuals, particularly in some women, 
is predominantly costal. Costal breathing is in fact 
more developed in man than in any animal (Harry 
Campbell), a condition which Sir Charlton 
Briscoe!) attributes to man’s habitual use of the 
erect position, in which the action of gravity on the 
abdominal contents hinders the ascent of the relaxing 
diaphragm. 

Hence it is that man may be deprived of the 
action of one or both sides of his diaphragm and the 
costal mechanism of respiration will remain to 
provide on a lesser scale for his requirements. 





| 


| 


| 


The fourth edition of Walshe’s book?) in 1871 
is the earliest in which the writer has found any 
particular reference to the diaphragm; it revealed 
enlightened knowledge which apparently has not 
been widely received even to the present day. He 
ascribed to Duchenne the credit of having clearly 
proved that life may go on without serious 
disturbance, as long as the other muscles of 
respiration and the lungs remain unaffected, though 
the diaphragm be completely paralysed. To quote 
Walshe : 

In the state of repose little or no inconvenience appears 
to be experienced in cases of paralysed diaphragm, when there 
are no associated conditions to cause distress. There is no 
striking quickening of respiration though some increase of 
frequency usually exists. If effort of any kind be made, a more 
or less marked sense of oppression and respiratory distress is 
complained of. 


Sir William Gowers ®) wrote also in 1899: 


If one nerve only is affected the diaphragm does not descend 
on that side. . The loss of action of the diaphragm has 
little effect on the respiratory functions while the patient is 
at rest, but dyspnea is said to be readily produced by exertion ; 
the breathing then becomes quick and the voice feeble. 


On the other hand the following sentence continues 
to appear in one of the standard English text- 
books of surgery"*): ‘‘ Phrenic nerve division 
may cause instant death by paralysis of the 
diaphragm, although where but one nerve is divided 
the patient can survive.’”’ Similarly, in a standard 
modern American work >): “ Bilateral paralysis 
is an extremely serious condition and may lead 
rapidly to a fatal termination.” The authors of 
these statements apparently failed to appreciate the 
difference between paralysis of the diaphragm alone 
and paralysis of the diaphragm associated with 
paralysis of the muscles of costal respiration. 
In 1902, Schroeder and Green"®) wrote an important 
article which has received little recognition by 
subsequent writers, but which deserves an honourable 
place in a review of the history of phrenic evulsion. 
These authors were led to doubt the prevailing 
opinion of their time by observing in 1892 a patient 
with paralysis of the right half of the diaphragm 
following anterior poliomyelitis. Schroeder recorded 
division of the phrenic nerve when operating in 1900 
for a tumour in the neck and observed that the 
patient returned to his occupation as an upholsterer 
with no inconvenience. They give the results of 
their investigations in ten dogs in which they had 
excised or evulsed portions of one or both phrenic 
nerves at periods from one week to four months 
before the animals were killed and examined. 
Simple atrophy of the affected side of the diaphragm 
was observed. In a critical review of the five 
recorded cases of injury to the phrenic nerve which 
they were able to discover in an exhaustive search 
of the literature, they succeeded in finding in four 
of the five persons who died, good reasons for death 
other than interference with the phrenic nerve. 


It is now known that evulsion of one or even both 
(Curti)) phrenic nerves may be carried out in 
man with little inconvenience to the subject and 
indeed it has been deliberately performed as a 
therapeutic measure in a large number of patients 
suffering from diseases of the chest. 
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Some ANATOMICAL AND PHYSIOLOGICAL CONSIDERATIONS. 


The motor nerve supply of the diaphragm is 

derived solely from the phrenic nerve, with the 
exception of the small slip of muscle which is attached 
to the twelfth rib and which receives some motor 
fibres from the twelfth dorsal nerve (Schlaepfer ‘”) ; 
Kiss and Ballon"*®)), The lower five or six inter- 
costal nerves supply the margins of the diaphragm 
with sensory and autonomic fibres; the phrenic 
nerve supplies the central portion with sensory fibres 
and carries autonomic fibres which are purely 
vasomotor and trophic (Kiss and Ballon®; Felix, 
quoted by Alexander‘). The phrenic nerve 
originates most often from the third, fourth and 
fifth cervical nerves, constantly from the fourth ; 
it sometimes receives additional fibres from the 
sixth, seventh and eighth cervical and first dorsal 
nerves. Goetze has never seen anastomosis between 
the right and left phrenic nerves. Felix has not 
been able to demonstrate any anastomosis between 
the vagus and phrenic nerves, but sympathetic 
fibres run within the phrenic nerve sheath. Accessory 
phrenic nerves occur in a large proportion of persons : 
in 25% to 30% according to Felix; in 68% 
according to Goetze ; and in eleven out of seventeen 
bodies examined by Ruheman. The accessory 
phrenic arises usually from the fifth cervical nerve, 
less often from the third, fourth or sixth; it 
occasionally consists of fibres from the hypoglossal, 
spinal accessory, vagus or suprascapular nerves. 
The accessory phrenic usually runs with the nerve 
to the subclavius, occasionally with the descendens 
hypoglossi nerve ; as a rule it joins the main phrenic 
nerve in the thorax between the first rib and the 
root of the lung (abstracted from Alexander,?®?, 
A. J. Campbell‘) and Morriston Davies, ‘*) based 
on the accounts of Felix, Goetze, Hauke and 
Sauerbruch). 
’ The word phrenic, as relating to the diaphragm, 
is derived (according to Gee‘*)), from the 
Greek gpyv or rather its plural gpévec, which 
signifies mentis sedes, the seat of the mind. For 
man, in the early stage of knowledge, deemed the 
precordia or the parts where the heart can be 
felt to beat and especially the pit of the stomach 
to be mentis sedes. At the present day there are 
popular phrases, implying that the heart is the seat 
of some of our emotions, which testify to the same 
ancient physiology. 

Galen, in the second century, recognized the 
difference between diaphragmatic and_ costal 
respiration and expounded a view concerning the 
action of the intercostal muscles in moving the ribs. 
The action of the diaphragm, however, is not yet 
fully appreciated. 


In his Hunterian Lectures, Sir Arthur Keith‘? 
pointed out that “every organ in the body swings 
with the respiratory tide.’ He drew attention 
to the “supports of the diaphragm”: abdominal, 
the muscles of the abdominal wall; thoracic, the 
pericardium, heart, great vessels and lungs which 
attach the diaphragm to the structures at the root 
of the neck and the whole extent of the thoracic 
wall; and costal, the abdominal ends of the lower 
six ribs. When the diaphragm contracts, it descends 





inside the thorax in a piston-like manner (Halls 
Dally ‘*)), flattening of the muscle is not great, its 
curve being maintained by the resultant of the 
negative intra-thoracic and positive intra-abdominal 
pressures; the central portion descends drawing 
with it the heart and pericardium.. The attachment 
of the roots of the lungs to the central tendon of the 
diaphragm through the pericardium causes a down- 
ward and forward movement of the entire lungs with 
inspiration, thus allowing for expansion of their 
apices. If the diaphragm be regarded as a digastric 
muscle made up of two segments, spinal or crural 
and costal, each attached to the common central 
tendon, the descent of the central portion will become 
obvious. 


causes them to act as a fulcrum to the diaphragm, 
then its action will be reversed and the force of its 
contraction will be used in raising the lower ribs. 
Hence, while the most obvious action of the diaphragm 
is to increase the longitudinal diameter of the thoracic 
cavity, it can, by raising the lower six ribs, increase 
the lateral and antero-posterior diameters also. 

X ray studies also (Masklin‘*4)) have revealed 
that the proper expansion of the lung requires a 
movable root; this applies particularly to inflation 
of the apex; the costal movements are sufficient to 
inflate only the lateral and ventral portions of the 
lungs. 

The diaphragm is, in fact, of first importance 
in causing expansion of the apical portion of the 
lung. Further evidence in support of this proposition 
will be adduced in the next section dealing with 
the effect of paralysis of the diaphragm on the 
pulmonary apex; let us examine it here from 
another aspect. The writer has observed two patients 
suffering from flaccid paralysis below the level of the 
third dorsal segment of the spinal cord: costal 
movements were abolished and there was exaggerated 
respiratory excursion of the abdominal wall; the 
diaphragm was performing the entire work of 
respiration. On clinical evidence, however, the air 
entry into the pulmonary apices, due solely to 
diaphragmatic activity, was nearly as great as that 
into the bases. 

The absolute range of movement of the diaphragm 
during deep respiration in one hundred healthy 
subjects observed on the screen by Halls Dally‘? 
was 3-4 eentimetres on the right side and 
3-2 centimetres on the left. Maingot ‘® says that 
it is not exceptional to measure a fall of four to 
seven centimetres in hypersthenic subjects during 
deep respiration ; Grénroos (quoted by Tigerstedt ‘7?) 
gives the maximal excursion of the central tendon 
as about four centimetres. 

It is literally correct to say that the diaphragm 
is the chief muscle of respiration, for no other single 
muscle produces so great an effect in drawing air 
into the lungs. Nevertheless, the great importance 
of costal respiration in man should be fully realized. 
Several workers claim to have demonstrated that 
costal respiration is more efficient than that effected 
by the diaphragm. The volume of respired air due 
to movements of the ribs and diaphragm respectively 
has been estimated by independent workers with 
considerable uniformity of results. 


If the contraction of the abdominal muscles, 
offers resistance to tlie descent of the viscera and~ 


Vo 
> ®\ 
~ 
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TABLE I. 
Volume of Respired Air Affected by the Action of the Ribs and Diaphragm 
Respectively. 





Respiratory Volume. 





Respiration. 
Costal, 
Cubic 
Centimetres. 


Costal, 


Centimetres. Percentage. 





Sewell and Pollard 
Hose and anne 


Harry Campbell : 
Hultkrantz ‘o 


1,341 
41 

















Sewell and Pollard ‘**’ and Mosso‘**’ give the volumes in cubic centimetres, 
while Harry Campbell ® and Hultkrantz (quoted by Tigerstedt‘*”’) give them 
in cubic inches. They have been changed to cubic centimetres in the table 
for the sake of uniformity. 


These figures suggest that complete paralysis 
of the diaphragm would reduce the volume of respired 
air by less than one half. It is this capacity for 
thoracic respiration in man which helps to make 
the operation of phrenic evulsion clinically possible. 


—— In addition, it has been estimated by Keith ® 


that the lung usually works at only 10% and in 
sedentary persons at as little as 5% of its full 
capacity. Hence paralysis of one half of the 
diaphragm should in theory still leave more than 
enough respiratory capacity for ordinary needs. 

The following account is based upon a review of 
two hundred and thirty operations on the phrenic 
nerve performed in the Brompton Hospital during 
the years 1921 to 1929. 

The relative frequency of diseases in which the 
operation has been performed in this series is shown 
in Table II: 


TABLE II. 


Relative Frequency of Diseases in Two Hundred Operations of Phrenic Evulsion- 





Number 
Disease. of 





Acute pulmonary tuberculosis 
hronic pulmonary tuberculosis .. oa 
hronic pulmonary tuberculosis and tuberculous | empyema a 


_ 
o 
a 


3 Ses 
OR NOH ORO ROIs 


Chronic pulmonary tuberculosis and pyopneumothorax 
Chronic pulmonary tuberculosis and secondary empyema 
Chronic pulmonary tuberculosis and enaneness — 
Bronchiectasis . 

Bronchiectasis and empyema 

Abscess of the 1 








bscess of the lung and py opneumothorax 








Chronic empyema 

Interlobar empyema . 

Pleural adhesions a 
Pleuropericardial adhesions |. 





to 





TOTAL 





The value of phrenic evulsion in conjunction with 
thoracoplasty has been definitely established and is 
well recognized. This combination has occurred 
in seventy-five cases of the series. It has seemed 
more profitable, therefore, to restrict this inquiry 
to the less recognized uses of the operation and 
the patients subjected to thoracoplasty have therefore 
not been followed up. 


Of the patients who have not had thoracoplasty 
performed, twenty-four are known to have died. 
Forty-nine patients of the entire number have 
been seen personally by the writer ; to seventy who, 


Operations. 





because of residence at a distance or other reason, 
were not seen personally by the writer, a questionnaire 
has been sent (Appendix II), fifty-nine answers 
were received. 

The material on which this account is based 
therefore comprises : 

(i) The hospital records, including those of the 
X ray department, of two hundred and thirty patients 
subjected to phrenic evulsion. 

(ii) Personal observations of forty-nine patients. 

(iii) The answers to a questionnaire received 
from fifty-nine patients not seen personally by the 
writer. 


Tue Cuirnicat Signs oF UNILATERAL PARALYSIS OF THE 
DIAPHRAGM. 

The diaphragm, deeply situated in the bony 
thorax and having a complicated action, is not 
accessible to direct physical examination, so that 
inquiry into its condition must be conducted 
indirectly. In the subject whose chest is not grossly 
altered by disease, the signs of unilateral paralysis 
of the diaphragm are usually definite: but to 
recognize the condition by physical examination in 
a patient with, for example, pneumothorax of the 
same side is often impossible and here recourse 
must be had to radiology. On the other hand 
it sometimes happens that the outline of the 
diaphragm is invisible radiologically when evidence 
of paralysis may be found on physical examination. 
Nevertheless, no physical examination, however 
careful, can give as much information as that 
obtained by observing the form, position and 
movements of the diaphragm on the X ray screen. 


The following signs are here described in the 
traditional order of inspection, palpation, percussion 
and auscultation: 

(i) During quiet breathing inspiratory protrusion 
of the abdomen is absent; the writer has not seen 
recession. Some patients, however, are able to 
protrude the abdomen slightly when they make an 
effort to do so, but this is difficult. 

(ii) Litten’s sign is absent on the paralysed 
side. 

(iii) The symmetry of costal movements on the 
two sides is disturbed, there being greater respiratory 
excursion of the ribs on the side of paralysis. 

(iv) The liver or spleen, when palpable, cannot 
be felt to descend on the paralysed side with 
inspiration. 

(v) During quiet breathing, inspiratory hardening 
or continuous contraction of the scalene muscles is 
usually present, giving evidence of increased costal 
respiration, but this is not more noticeable on the 
side of paralysis. 

(vi) The descent of the cricoid cartilage on deep 
inspiration is usually absent. 

(vii) On tidal percussion of the pulmonary bases 
the lower limit of pulmonary resonance does not 
move on the paralysed side. 

(viii) Dulness due to liver or spleen and tympany 
due to stomach are usually high in the thorax on the 
paralysed side, and their outline on percussion does 
not move with respiration. 
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(ix) The breath sounds are lessened throughout 
the hemithorax on the paralysed side, but more 
especially at the base. 

Alteration in the costal movements on the two 
sides is thecretically valuable, but the writer has 
found it to have limited practical application because, 
in the great majority of patients examined by him, 
paralysis of the diaphragm has been produced on 
the side which is most diseased and on which 
the movements of the ribs had previously been notably 
defective. When these patients were examined 
before and after the paralysis had been produced, 
the excursion of the ribs on the side of paralysis has 
_ been found greater than before the hemidiaphragm 
~ was paralysed, although still remaining less than 
on the opposite side. This increase in costal 
movements represents an endeavour to compensate 
(for the loss of respiratory capacity of the affected 

ide of the chest due to paralysis of the diaphragm 
on that side. The increased excursion of the costal 
margin is due partly to the general increase of costal 
movements on that side and partly also to the 
absence of the centripetal pull which the normally 
contracting diaphragm exerts on the costal margin 
during inspiration. 

If the posterior triangle of the neck is palpated in 
normal subjects, the scalene muscles cannot be felt 
to contract during quiet respiration, but only during 
the most forcible inspiratory effort. Inspiratory or 
continuous contraction of the scalene muscles during 
quiet breathing indicates excessive costal respiration. 

The trachea descends normally with inspiration, 
a fact which has received occasional recognition by 
anatomists and physiologists (Keith, ‘*!) Masklin, ‘*) 
Starling), but which has not been given any 
significance by contemporary clinicians. A few 
authorities on physical diagnosis have mentioned 
cursorily that the thyreoid and cricoid cartilages 
may be observed to descend with inspiration. This 
is particularly noticeable in dyspneic patients near 
death. Sibson ‘**) who made a minute and pains- 
taking study of the respiratory movements, noted 
in connexion with the dyspnea of emphysema 
that “the larynx descends considerably, indicating 
excess of diaphragmatic action.” He did not 
suggest, however, why this should be so. Wilson 
Fox 4) concurs with this observation, pointing 
out that respiration in emphysema is predominantly 
diaphragmatic. Starling considers that the descent 
of the larynx during inspiration is partly due to 
contraction of the sternohyoid and sternothyreoid 
muscles as well as to the descent of the trachea ; 
its elevation during expiration is chiefly due to the 
recovery of the trachea, but partly also to the 
contraction of the thyreohyoid muscle. 

The descent of the lung roots which occurs during 
inspiration in normal subjects is transmitted to the 
trachea, some movement of the upper part of the 
trachea being lost through its elasticity. This 
descent occurs as a result of the attachment of the 
central tendon of the diaphragm to the fibrous 
pericardium and through it to the lung roots. It 
has occurred to the writer that the normal movement 
of the trachea in breathing might be diminished 
or lost in persons with hemidiaphragmatic palsy. 
Accordingly, he has examined this point in a number 





of patients and compared them with normal subjects. 
If the observer stands at the head of the bed facing 
the patient’s feet and feels the cricoid cartilage 
with the finger-tips, it may be noted to slip 
caudalwards during a more or less deep inspiration. 
In nearly all subjects with hemidiaphragmatic 
paralysis this movement is absent; in a few it is 
only just perceptible. 


THe EFrects OF PHRENIC EVULSION. 
The Effect on the Diaphragm. 


The effect of phrenic evulsion on the diaphragm 
has been studied experimentally in dogs by Schroeder 
and Green, 6) Lemon‘) and Schlaepfer"? and in 
rabbits by Balderry,‘*® with uniform results. Sir 
Charlton Briscoe‘*?) has also described the effects 
of pressure on the phrenic nerve in man. 

Lemon records pallor and thinning of the paralysed 
side within two days of operation. After three 
months the muscle on the paralysed side was only a 
fraction of the thickness of the sound side, pale 
and almost transparent. This atrophy included 
the whole muscular structure on the affected side 
and was precisely separated from the normal by the 
mid-line; no movement could be elicited by 
stimulation of the phrenic nerve or by direct 
stimulation of the muscle ; stimulation of the normal 
side produced violent contraction. On microscopical 
examination the muscle cells were seen to be atrophic 
and smaller than normal and their nuclei were closer 
together ; micrometer measurement showed the cells 
on the paralysed side to be approximately one-quarter 
the size of those on the sound side. Fat droplets 
were present, but no increase in connective tissue 
up to a period of five months after the operation. 
In the present series X ray examination of the 
diaphragm has been made of every patient before 
operation and in one hundred and ninety three 
after operation. In thirty-four patients the outline 
of the diaphragm could not be seen, because of 
increased opacity due to diseased states of the lungs 
or pleura. 


In man phrenic evulsion results 


in imme* 
diate paralysis of the same side of the diaphragm; 
this has been observed on the screen at the time of 


operation. The usual effect is an instantaneous rise 


in the level of the paralysed side to the full inspiratory «<\ 


or cadaveric position. Sometimes the paralysed 
side rises incompletely at first and continues to 
rise slowly for as long as six months or even longer 
after the operation. 

Case No. 110.—Right phrenic evulsion. Sixteen days after 
the operation the right side of the diaphragm was 4-7 centimetres 
higher than the left; six months later it was 8-0 centimetres 
higher than the left. 

In one hundred and sixty patients of this series 
in whom the diaphragm has been readily observed 
after the operation, the paralysed side has been 
obviously higher in all but six. In three of these 
resection and not evulsion of the nerve was performed 
(Nos. 44, 59, 162). In three there was reason to 
believe that the diaphragmatic pleura was greatly 
thickened (Nos. 44, 52, 196). 

CasE No. 44.—About 8-9 centimetres (three and a half inches) 
of the right phrenic nerve was resected; when examined 
one month later the right side of the diaphragm was motionless, 
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but not obviously higher than before the operation; two 


months later the right side of the diaphragm had risen a distance 
of three centimetres. 

CasE No. 52.—Seven and a half centimetres (three inches) 
of the right phrenic nerve was evulsed; one week later the 
right side of the diaphragm wes motionless, but not unduly 
high; the patient went abroad and has not been examined 
again 


CasE No. 196.—Right phrenic evulsion; when examined 
five months afterwards the right side of the diaphragm was 
motionless, but not obviously raised. 

In only one instance, therefore, in one hundred and 
sixty of phrenic evulsion, in which the outline of the 
diaphragm could be clearly seen, has there been 
no obvious rise of the paralysed side. 

The difference in level between the two sides 
of the diaphragm after phrenic evulsion has been 
measured in eighty-three patients. The measure- 
ments were made on X ray films taken with the 
patient in the supine position with the breath held 
at the end of a deep inspiration. Normally the 
right side of the diaphragm is about 1-5 centimetres 
to 2-0 centimetres higher than the left. 

On the right side the difference in level has ranged 
from 2-3 centimetres to 14-0 centimetres with an 
average of 7-4 centimetres; on the left side it has 
varied from 1-2 centimetres to 10-0 centimetres 
with an average of 4-0 centimetres. 

It is possible to foretell with some measure of 
accuracy the amount of the ascent of the paralysed 
side of the diaphragm by observing the physique 
and habitude of the patient. Patients who conform 
to the hypersthenic or sthenic diathesis, as described 
by Mills, ‘**) are likely to reveal a greater rise of the 
paralysed side of the diaphragm than those who 
conform to the hyposthenic or asthenic types. This 
would appear to depend largely on the tonus of the 
abdominal muscles which is chiefly responsible for 
the maintenance of intra-abdominal pressure. 
Support is given to this rule by the radiological 
studies of Maingot.‘*®) He has observed that the 
hypersthenic type is normally associated with a 
high arched diaphragm showing wide respiratory 
excursions, and, conversely, that the hyposthenic 
type is associated with a low diaphragm showing 
small respiratory excursion. The effect of hemi- 
diaphragmatic palsy in subjects who were good 
examples of the hypersthenic and asthenic types 
respectively, is well illustrated in Cases No. 184 
(Figures I and II) and No. 132 (Figures III and IV). 

Case No. 184 (Figures I and II).—The patient suffering from 
arrested pulmonary tuberculosis, was a sturdy, muscular, fat 
man, aged thirty-four, in excellent general condition. His 
height was 164 centimetres (five feet four and a half inches) 
and his weight seventy-eight kilograms (twelve stone four pounds). 
Right phrenic evulsion was performed for hemoptysis judged 
to be originating in a small cavity in the upper pulmonary zone. 


The paralysed side of the diaphragm became 14-0 centimetres | 


higher than the unparalysed side. 


CasE No. 132 (Figures III and IV).—The patient was suffering 
from active pulmonary tuberculosis. He was a tall, thin, 
weakly-looking man, with a slight stoop, a somewhat 
protuberant hypogastrium and a phthisical chest. His general 
condition was poor, his height being 180 centimetres (five feet 
eleven inches) and his weight fifty-eight and a quarter kilograms 
(nine stone and a half of a pound). Right phrenic evulsion was 
performed as a therapeutic measure after artificial pneumo- 
thorax had been attempted without success: his case was 
considered unsuitable for thoracoplasty. The paralysed side 
of the diaphragm became 4-0 centimetres higher than the 
unparalysed side. 





By taking into consideration the tonus of the 
abdominal wall and the habitus and general physical 
condition of the patient the writer has been able, 
repeatedly, to predict the effect of the operation 
on the height of the diaphragm. 

The movements of the diaphragm have been 
observed on the screen with the patient in the erect 
position. The paralysed side has been motionless 
or has shown paradoxical movement in about equal 
numbers. In seven patients there were slight 
normal movements; these are apparently due to 
the pull exerted on the paralysed side by the active 
side: in Case No. 7, this phenomenon was actually 
observed through a large opening in the chest wall. 
Paradoxical movement, associated with the name 
of Kienbock, ‘* is due to respiratory variations in 
intrapleural and intra-abdominal pressures acting 
jointly upon opposite sides of the flaccid hemi- 
diaphragm. It may be elicited in cases of doubt 
by Bittorf’s“°) method in which the patient 
endeavours to inspire with the nose and mouth 
held closed; this manceuvre produces a_ high 
negative intrathoracic pressure which draws up 
the paralysed side of the diaphragm and at the 
same time the active side contracts down strongly ; 
the result is often striking. 


The paralysis of the hemidiaphragm has been 
permanent in all but one patient of this series in 
whom the inquiry has been extended over a period 
of four and a half years. 

Case No. 60.—Two and a half centimetres (one inch) of the 
right phrenic nerve were evulsed; one week later the right 
side of the diaphragm was observed to be high, 5-2 centimetres 
higher than the left side and motionless. Two years later 
the patient was called up for the purpose of this investigation ; 
the right side of the diaphragm was found occupying its normal 
position and undergoing normal movements. 

Regeneration of the phrenic nerve after evulsion 
has not been recorded, but reactivation of a previously 
paralysed diaphragm after simple section of the nerve 
has been observed. In this series the length of nerve 
evulsed has varied from 12-7 millimetres (half an 
inch) to thirty-eight centimetres (fifteen inches), 
with an average of 15-87 centimetres (6-25 inches). 


In this case, of an undersized child of seven, only 
two and a half centimetres of the nerve had been 
evulsed and it is possible either that regeneration 
had occurred to bridge the gap [regeneration of 
nerve bridging a gap of thirty-eight millimetres 
(one and a half inches) is mentioned in a surgical 
textbook “*)] or that, accessory branches being 
present, they had been blocked by the stretching 
which they had presumably undergone during 
evulsion of the nerve, and had subsequently recovered 
sufficiently to reactivate the diaphragm. There is 
no apparent reason why regeneration should not 
occur after evulsion of a short length of nerve, but 
as it is unusual for a length of less than about 
seven and a half centimetres to be evulsed, this 
must be a very rare event. 


The Effect on the Lung. 


The negative pressure which exists within the 
pleural cavity, acting equally on the entire lung 
surface, is partly responsible for “holding out ”’ 
the lung in a semi-expanded state; it is one of the 
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factors which help to create and maintain the normal 
state of elastic tension in the lung. The elevation 
of the diaphragm after phrenic evulsion obviously 
reduces the size of the pleural cavity (see Figure IT). 
This reduction effects a corresponding decrease 
in the negative intrathoracic pressure and therefore 
a proportionate relaxation of elastic tension in the 
lung, which accordingly shrinks and becomes smaller 


to accommodate itself to the smaller size of the | 


pleural cavity; there is a general reduction of 
lung volume. Since the reduction of negative 
intrapleural pressure acts on the entire lung surface, 
relaxation of the pulmonary tissue will occur at all 


does not take place equally in all directions ; 
bony thorax remains practically unaltered, while the 
diaphragm ascends; the pleural cavity is therefore 
reduced in size from below upwards. The lung, 


Hence the lower part of the lung will become smaller 


at first by relaxation of its elastic tension till this | \ 
| those patients are excluded in whom there was 


| pneumothorax causing gross interference with the 
| mechanism of respiration, it is found that the actual 
| vital capacity of the patient has been reduced by 


The first affects equally | about 18% or by an average of 311 cubic centimetres. 


the whole lung including the apex, the second affects | 


is abolished, then with further rise of the diaphragm 
by actual compression by the risen diaphragm. 
As the diaphragm ascends, therefore, the diminution 
in size of the lung will depend upon two factors, 
relaxation and compression. 


the lung from below upwards. 


of the lung and pleura. 


lung tend to decrease pulmonary elasticity ; therefore | 


relaxation and shrinkage after phrenic evulsion | 
will be less ; proliferative lesions of the fibrous type, | 


on the other hand, will assist relaxation and shrinkage 
by their tendency to contract. 


both relaxation and compression. 

Figures III, IV, V and VI will serve to illustrate 
the effect of phrenic evulsion on the upper part of 
the lung. They are direct reductions of teleradio- 
grams of size 30-0 by 37-5 centimetres (twelve by 


with the same plant. The tube was fixed 


the median plane at the level of the third costal 
cartilages. 


occasion. 


The skiagram of Figure III was taken twelve | 
days before phrenic evulsion, that of Figure IV 
both | 


twenty-seven days after phrenic evulsion ; 
from the same patient (No. 132). 

The skiagram of Figure V (Case No. 194) was 
taken before phrenic evulsion on the day of operation ; 
that of Figure VI was taken of the same patient 
six days after phrenic evulsion. 


shadow in the upper part of the right lung has 
become distinctly smaller (by 0-8 centimetre in 
its widest diameter in the original film) after phrenic 





, used ; 
| upright position in bed, with the legs extended on 


on the other hand, is relatively fixed by its root. | the bed and the back unsupported. 


These factors will be influenced by diseased states | With 


Exudative lesions in the | : : , a 
| where extensive disease is present, there is little 


| side was obviously impaired ; 
a decrease in vital capacity of 10% and 9% respectively. 


In Case No. 132, only a small rise of the paralysed | 
side of the diaphragm occurred, but the rounded | 


evulsion. Similarly, in Case No. 194, in which 
there occurred a greater rise of the paralysed 
diaphragm, there is a similar decrease in the size 
of the shadow at the apex (also of 0-8 centimetre 
in the original film). 

There is also indirect evidence that relaxation 
and rest of the upper part of the lung take place after 
phrenic evulsion. Clinically, there have been noted 
diminished air entry into this region, improved 
general condition in toxemic conditions in pulmonary 


| tuberculosis of the upper lobe and good effect on 

| hemoptysis judged to be originating in the upper 

| lobe. 

points, the apex will be affected equally with the base. | 
The reduction in size of the pleural cavity, however, | 

the | 


The Effect on the Vital Capacity. 


The vital capacity has been estimated before and 
after the operation in twenty patients. The Ruffier 
instrument, made by Rainal Fréres, of Paris, was 
in all cases the patient was seated in the 


The results obtained are given in Table III. If 


The reduction in vital capacity is least where it is 
already greatly diminished as a result of interference 
respiratory efficiency by disease. When 
paralysis of the diaphragm is produced on the side 


reduction in the vital capacity. 


This is well illustrated in Cas—e No. 172. The normal vital 
capacity for this patient, estimated according to the height 


Fi | formula of Hewlett and Jackson, '*!) is 3,725 cubic centimetres. 
Pleural adhesions | 


which interfere with the movements of the lung | 


within the pleural cavity, will lessen the effects of |} ! A 
| involvement and probable secondary bronchiectasis ; 
| right lung there was only a small area of fibrosis of the upper 
| zone and general compensatory emphysema. 
| capacity of the left lung was certainly greatly diminished and 
| by far the greater part of the work of respiration was being 
| performed by the right lung. 
, AS) | the patient’s vital capacity by only 200 cubic centimetres 
fifteen inches), taken under identical conditions | 
at a 
distance of two metres from the table on which | 


the patient lay supine, and centred carefully opposite | 


The actual vital capacity was found to be 1,900 cubic centimetres 
or just above 50% of the normal. In this case the left lung 
was extensively fibrosed and excavated in all areas with pleural 
in the 


The respiratory 


Left phrenic evulsion decreased 


or 11%. 

Conversely, a larger reduction in vital capacity 
is to be expected when the diaphragm is paralysed 
on the side in which there is little reduction of the 


evel Of | respiratory efficiency of the lung by disease. 
The depth of inspiration was, as near | 
aS possible, the same, as evidenced by the equal | 
descent of the active side of the diaphragm on each | 


Case No. 184 illustrates this rule. The normal vital 
capacity for this patient is estimated to be 3,537 cubic 
centimetres; the actual vital capacity was found to be 
2,300 cubic centimetres or 66% of the estimated normal. The 
disease of the right lung appeared to be not much more extensive 
than that of the left (see Figure I). Phrenic evulsion was 
performed on the right side, because of recurring hemoptysis 
which appeared to originate on that side. The vital capacity 
was reduced by 900 cubic centimetres or 39%. 


Case No. 190 also illustrates this rule. 


Cases Nos. 185 and 220 were examples of pyopneumothorax 
in which the respiratory function of the lung on the affected 
phrenic evulsion resulted in 


In cases in which there is established artificial 
pneumothorax, the decrease in vital capacity resulting 
from phrenic evulsion on the same side as the artificial 


| pneumothorax is often a measure of the extra collapse 
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TABLE III. 


Vital Capacity Before and After Phrenic Evulsion in Twenty Patients. 





Disease. 


E 





Duration 
in 
Years. 


Phrenic 
Nerve 


Vital Capacity. 





vulsion 
of 


on 
Side. 


Centimetres. 


Before 
Operation, 
Cubic 


After 
Operation, 


Cubic 
Centimetres. 


Interval 


in 
Days. 


Reduction. 





Cubic 
Centimetres. 


Percentage. 








Chronic pulmonary 
tuberculosis. 


Chronic pulmonary 
tuberculosis. 


Chronic empyema. 
Sinus about 2-5 
centimetres in 
diameter. 


Chronic pulmonary 
tuberculosis. 


Chronic pulmonary 
tuberculosis. 


Bronchiectasis. Arti- 
ficial pneumo- 
thorax, right. 


Chronic pulmonary 
tuberculosis. 


Chronic pulmonary 
tuberculosis 
(arrested). 


Chronic pulmonary 
tuberculosis, right 
pneumothorax 
with bronchial 
fistula, pleural 
cavity communi- 
eating with air 
through sinus 
3-8 centimetres in 
diameter. 

Bronchiectasis and 

fibrosis. 


Chronic pulmonary 
tuberculosis, spon- 
taneous pneumo- 
thorax leading to 
nha oe pew gg 

ronchial fistula. 


Interlobar empyema 
with bronchial fis- 
tula and secondary 
bronchiectasis, 


Chronic pulmonary 
tuberculosis. 


Chronic pulmonary 
tuberculosis. 


Chronic pulmonary 
tuberculosis. 


Chronic pulmonary 
tuberculosis. 


Pulmonary _ fibrosis 
and bronchiectasis. 


Chronic pulmonary 
tuberculosis. 


Chronic pulmonary 
tuberculosis. 


Bronchiectasis, fol- 
lowing pneumonia. 





All lobes of right lung, excavation and 
fibrosis. Both lobes of left lung, 
compensatory emphysema. 


Upper and middle lobes of right lung, 
excavation and fibrosis. Lower lobe 
of right lung fibrosis. Old infiltra- 
tion of both lobes of left lung. 


Limited to pleural adhesions. 


Infiltration of all lobes of right lung. 
Upper lobe of left lung excavation 
and fibrosis, fibrosis of lower lobe 
of left lung. 


Upper lobe of right lung excavation 
and fibrosis, middle and lower lobe 
of _ lung fibrosis; infiltration 
and fibrosis of both lobes of left lung. 


Right descending bronchus. 


Both lobes of left lung excavation and 
brosis. Right lung normal. 


Fibrosis of upper lobe of right lung with 
compensatory emphysema ; excava- 
tion and fibrosis of both lobes of left 
lung with dary bronchi 





Both lungs. 


Right lung. 


Left lung. 


All lobes of right lung excavation, 
infiltration and fibrosis; slight 
infiltration ef left lung. 


Infiltration of all lobes of right lung. 


Excavation, fibrosis and _ pleural 
involvement of all lobes of right 
lung; compensatory emphysema 
of left lung. 


Right descending bronchus. 


Infiltration of all lobes of right lung ; 
excavation, fibrosis and infiltration 
of both lobes of left lung. 


Upper and middle lobes of right lung 
excavation and fibrosis, infiltration 
of lower lobe; compensatory 
epmhysema of left lung. 


Right descending bronchus. 


13 








Right 


Right 
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of the lung which results. This is illustrated in 
Case No. 188, in which there was complete collapse 
of the upper and middle lobes, but incomplete 
collapse of the lower lobe. After phrenic evulsion 
the raised diaphragm produced more satisfactory 
collapse of the lower lobe, accompanied by a 
reduction of 12% of the vital capacity. The 
reduction of 32% of vital capacity in Case No. 186 
is misleading, because at the time of the operation 
large refills were given which alone were sufficient 
to cause the reduction as a result of greater collapse 
of the lung. 


Some Untoward Effects. 
Dyspneea has been increased by the operation 
in seven patients out of forty-nine who have been 
observed with particular reference to this symptom. 


All seven had been dyspneeic on exertion before the | 


operation and in all the respiratory efficiency had 
been greatly decreased by the extent of the pulmonary 
disease. Two patients 
breathlessness and the dyspneea was obvious after 


walking indoors from the garden and for fifty yards | 


along a level passage. The remaining five became 
slightly dyspneic under similar conditions, 


no complaint was made. 


inquiry on the point has been conducted. 


It would appear, therefore, that dyspneea is an | 
unusual disability after phrenic evulsion in patients | 


been | 
| Chronic pulmonary tuberculosis and tuberculous “empy ‘ema 
| Chronic pulmonary tuberculosis and pyopneumothorax 


it should not occur after phrenic evulsion in subjects | Ghronic pulmor 


suffering from respiratory disease. It has 
pointed out already, why on theoretical grounds 


whose respiratory mechanism is otherwise intact. 
Digestive disturbance has apparently 


the series. 


In CasE No. 163, phrenic evulsion was performed on the left | 


side ; the position of the diaphragm could not be determined 
radiologically, but there was good clinical evidence of a well- 
raised and motionless left side of the diaphragm. The patient 


became afebrile after walking two miles, whereas before the | 


operation he had been febrile when out of bed indoors for more 
than two hours. 


to eat and within th.es months had lost five kilograms 
(eleven pounds) in weight. His symptoms seemed different 
from the indigestion complained of by some patients with a 
toxemic form of pulmonary tuberculosis ; 
evidence of much toxemia. 


It would appear that in this patient the altered 
state of the left side of the diaphragm and the 
displacement of the stomach, which were evident 
clinically, had been responsible for the symptoms of 
gastric disturbance. Chevalier Jackson ‘*) ‘#) has 
described a sphincter-like or “ pinchcock”’ action 
of the wsophageal opening of the diaphragm; this 
action would be lost in a flaccid and paralysed 
diaphragm; the regurgitation of food may have 
resulted from this cause. This case is unusual and 
is particularly described because left phrenic evulsion 
has been performed occasionally (Case No. 23) 
to relieve the vomiting which sometimes accompanies 
coughing. 

In CasE No. 113, phrenic evulsion was performed on the 
right side ; the right side of the diaphragm became 8: 5 centimetres 





complained of increased |. 
| with thoracoplasty in seventy-five patients of the 


but | 
Dyspnea has not been | 
noted in any of the other patients in whom no special | 


| Chronic empyema 
been | 


produced after the operation in two patients in | 


| now generally used, 


Two months after the operation he began | 
to suffer from epigastric discomfort after food, regurgitation | 
and vomiting not associated with coughing. He became afraid | 
| and compression of the lung which is the objective 


he did not show | 





higher than the left and paradoxical movement became evident. 
Ever since the operation the patient has complained of epigastric 
and retrosternal discomfort and of a feeling “as if I had 
swallowed a large plum” and “my digestion has been 
thoroughly upset.’’ Before the operation there had not been 
any similar complaints. 


It is possible that the displacement and the absence 
of normal respiratory excursions of the liver may 
have been responsible for these symptoms, for various 
writers (Harry Campbell,°®) Winkelstein‘“*)) have 


| drawn attention to the importance of the movements 


imparted by the diaphragm to the liver in assisting 
its internal circulation and in emptying the gall- 
bladder. 


These are the only patients in the series who made 


| complaints of symptoms of digestive disturbance 
| apparently caused by phrenic evulsion. 


A CriticaAL REVIEW OF THE RESULTS OF 
Two HUNDRED OPERATIONS OF PHRENIC EvULSION. 


Phrenic Evulsion in conjunction with Collapse Therapy. 
Phrenic evulsion has been performed in conjunction 


series, as shown in Table IV. 


TABLE IV. 


Seventy-five Cases of Phrenic Evulsion in conjunction with Thoracoplasty. 





: | Number 
Disease. i 


| of 
Operations. 





oo 


Www Dwr 


Chronic pulmonary tuberculosis 


Chronic pulmonary tuberculosis and secondary —— 


_ 


Abscess of lung 


~_ 
on 


All conditions .. 





This constitutes the most frequent and _ best 
accepted indication for the operation, and it is 
as a routine, before every 
thoracoplasty. 

The advantages of this procedure are : 

(i) The raised diaphragm lessens the size of the 
hemithorax and takes part in producing the collapse 


of thoracoplasty. 


(ii) The lung is collapsed by degrees from below 
upwards and thus the danger of aspirating infected 


| material into the lower lobe is lessened. 


(iii) When phrenic evulsion has resulted in 
satisfactory elevation of the paralysed side of the 
diaphragm, it is sometimes possible to exempt the 
eleventh rib from resection without impairing the 


| efficiency of the thoracoplasty. 


Figures V, VI, VII and VIII represent a series of 
skiagrams of the same patient taken to show 
consecutive stages of combined phrenic evulsion 
and thoracoplasty. Sometimes phrenic evulsion has 
been performed as a tentative preliminary to 
thoracoplasty in cases of bilateral disease, in which 
it has been doubtful if the patient would be strong 
enough to undergo the subsequent major operation, 
for example, in Nos. 27, 56, 68, 135 and others. 
In most of these thoracoplasty has not been 
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performed, but in a few the patient’s condition has 
improved sufficiently after phrenic evulsion to allow 
this to be done. It has been suggested that in cases 


| 


of bilateral disease in which thoracoplasty is being | 
considered, phrenic evulsion should be performed | 


first as a test of the ability of the less affected lung 
to withstand the increased respiratory 


| Gases. 
strain | 


consequent on thoracoplasty. But, as pointed out by | 


Alexander, unilateral paralysis does not cause a | 


material increase of respiratory activity of the 
opposite side of the chest. This is at least true 


for subjects not indulging in much physical activity, | 
The operation has | 


not been performed on this account in any patient | the dissemination of infection in the pleural cavity. 


so that it would be a poor test. 


in the present series. 


TABLE V. 


Diseases for which Phrenic Evulsion in conjunction with Artificial Pneumothorax 
of the same Side was performed in Thirty-seven Patients. 





| Number 
| of 
Patients. 
| 


Disease. 





Acute pulmonary tuberculosis oe se 5 . oat 1 
Chronic pulmonary tuberculosis am a 16 
Bronchiectasis . . “ she 18 
Abscess of lung 2 


All diseases 37 





Phrenic evulsion has been performed in conjunction 
with artificial pneumothorax of the same side 
in sixteen patients suffering from pulmonary 
tuberculosis. 

In fourteen patients with established artificial 
pheumothorax the object of the operation has been 
to secure more complete collapse of an imperfectly 
collapsed lung: 


It has been claimed also (Bordet‘’’) that phrenic 
evulsion renders the pneumothorax treatment less 
liable to be complicated by pleural effusion, but this 
claim has not been supported as far as the writer 
is aware, by investigation of any large series of 
Moreover, there is no obvious reason why 
this should be so if, as seems most likely, the 
development of pleural effusion during the course 


| of artificial pneumothorax therapy is due to rupture 
| of subpleural tuberculous foci in a lung which has 


been separated from the chest wall, with the result 
that the pleural surfaces are prevented by loss 
of contact from sealing off the rupture and avoiding 


The present series is not suitable for investigating 


| this point because pleural effusion or adhesions were 
| presentin nearly all the patients before phrenic evulsion 


and in a few no definite information of the later 


| development of pleural effusion could be obtained. 


It may be noted, however, that, of eight patients 


| of whom definite information could be obtained, 


pleural effusion had occurred in three (Nos. 176, 


| 179, 181), but in five no effusion could be detected 
| radiologically after a period of from three months 


to twenty-eight months since the operation (Nos. 23, 


| 41, 53, 78, 174). 


Several of the German writers advocate phrenic 
evulsion for the purpose of lessening the ill effects which 


| Inay result when artificial pneumothorax treatment is 
| finally discontinued. It has not been performed for this 
| reason in any patient of the series, but in many 


in nearly all of these, the lower | 


cobs ot Gh Dang Bes teem: prevented from eolapeng | submitted to collapse therapy will be discussed later. 


by the presence of adhesions to the diaphragm | 


or else the artificial pneumothorax has 


lower lobe has commenced to re-expand. In these 


conditions it is usually 


been | 
complicated by effusion as a result of which the | 


satisfactory collapse of the lower lobe by raising the | 


the lung be completely collapsed thereby and the 


with extensive adhesions between the chest wall and 
lung, in whom artificial pneumothorax has produced 
only irregular and partial collapse of the lung, 
phrenic evulsion has been performed in order to 
procure better general pulmonary collapse. 

The object of the operation has been attained 
in greater or less degree in every instance; in the 
majority the improvement has been obvious and 
in some the amount of collapse obtained has been 
remarkable (see Figures IX and XI). 

It has been claimed that absorption of gas from 
the pleural cavity is slower after phrenic evulsion 
and the intervals between refills consequently 
lengthened. The operation has been performed 
on this account in three patients, and a satisfactory 
increase in the interval between refills has resulted. 
But where the interval between refills has been 
_ established at for example two or three weeks and 
phrenic evulsion has been performed for another 
reason, it has not been noticeably increased. 





it has been performed as a substitute for artificial 
pneumothorax which had been previously attempted 
unsuccessfully, and it has produced a_ beneficial 
effect. The effects of phrenic evulsion in chronic 
pulmonary tuberculosis in patients who were not 


Dyspnea has not been increased remarkably in 
any instance. 
When artificial pneumothorax is maintained in 


impossible to procure | Conjunction with phrenic evulsion on the same side, 
| variations in intrapleural pressure of the artificial 


intrapleural pressure, even though the upper part of | Pheumothorax influence the level of the paralysed 
| side of the diaphragm. 


heart and mediastinum dislocated. In a few patients | relative 
| diaphragm 


In two patients the 
of the two _ sides of _ the 
have been observed radiologically 
before and after a refill. In both the paralysed 
side of the diaphragm occupied a lower position 
after the refill. In one (No. 186) with established 
left artificial pneumothorax and left phrenic evulsion, 
the initial intrapleural pressure was —8 and 
—4 centimetres of water; 450 cubic centimetres of 
air were given; the final pressure was —4 and 
0 centimetres of water. Before the refill the left 
side of the diaphragm was 3-1 centimetres higher 
than the right side; after the refill it was 
1-5 centimetres higher. Noticeable displacement 
of the mediastinum occurred during the refill. It 
seems reasonable to expect mediastinal displacement, 
which is aided by the negative intrapleural pressure 
on the opposite side, to be relatively greater than 
diaphragmatic depression, which is resisted by the 
positive intra-abdominal pressure. 


In eighteen patients with bronchiectasis, phrenic 
evulsion has been performed in conjunction with 


levels 
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artificial pneumothorax. Definite information of 
end results has been obtained in fifteen (see Table VI). 

In every instance the extent and distribution 
of the disease have been determined after“ Lipiodol” 
had been introduced into the bronchial systems of 
both sides. , 


The results 
follows : 

Greatly improved, sputum and feetor completely 
abolished or nearly so; three patients. 

Slightly improved, some sputum or feetor remaining ; 
six patients. 

No noticeable improvement; six patients. 

Neither the age of the patient nor the duration 
of the disease appears to have influenced the result 
of this treatment. 

As in the cases of pulmonary tuberculosis, phrenic 
evulsion has been performed in the majority because 
artificial pneumothorax by itself had been found 
unsatisfactory. In nearly all, the lower lobe of the 
lung had been “held out” and prevented from 
collapsing by diaphragmatic adhesions; in almost 
every patient phrenic evulsion has succeeded in 
producing more complete pulmonary collapse (see 
Figures XII and XIII). But the amount of 
pulmonary collapse is apparently not a measure 
of the amount of collapse of the diseased bronchi, 
for it is unfortunately common to find good pulmonary 
collapse with little improvement in the amount or 
fetor of the sputum. The collapse apparently 
stops short of the diseased bronchi; their thickened 
walls, surrounded by more or less unaerated lung 
tissue, seem able to withstand higher intrapleural 
pressures than are practicable. 


Coughing raises the pressure both within and 
without the lung ; if the pulmonary tissue be collapsed 
by artificial pneumothorax, it then serves in the 
act of coughing as a buffer which undergoes 
compression between these two positive pressures 


of treatment have been classed as 








TABLE VI. 
The Effect on the Sputum of Fifteen Patients with Bronchiectasis treated by Artificial Pneumothorax and Phrenic Evulsion. 








of gas, the one on the outer surface of the collapsed 
lung, the other on the inner surface of the diseased 
bronchi. It thus becomes evident why pulmonary 
collapse under these conditions may be remarkably 
complete, while the bronchi remain uncollapsed. 
Artificial pneumothorax may remove inspiratory 
traction from the bronchi and even exert positive 
pressure on their walls, but this pressure, 
unfortunately, seems to be insufficient in most 
instances to overcome the combined resistance of 
intrabronchial air pressure and of the bronchial 
walls. 

Some individual symptoms have been analysed : 

Foeetor was present in eleven patients; in five 
it has been abolished; in three it has become 
noticeably less, and in three it has remained 
unimproved. 

Sputum has been abolished three times, lessened 
six times and has remained unchanged five times. 

Dyspnea has been greater since the operation 
in four patients; this was obvious and gave cause 
for complaint in one patient only. 


Phrenic Evulsion as the Only Operative Procedure. 


- Phrenic evulsion has been the only operative 
procedure adopted in thirty-nine patients suffering 
from uncomplicated pulmonary tuberculosis. Eleven 
patients are known to have died and definite 
information of the effect of the operation could not 
be obtained concerning five. In the remaining 
twenty-three patients an attempt has been made 
to judge the effect of the operation in helping to 
procure arrest or lessened activity of the disease, 
with the following results : 

Lasting good effect; activity of disease apparently 
less and symptoms of toxemia improved; twelve 
patients. 

Temporary good effect, but no lasting improvement; 
three patients. 

No apparent effect; eight patients. 

















Sputum. Artificial Pneumothorax Therapy. | Effect of Combined 
| Artificial Pneumothorax 
} Period | “and Phrenic Evulsion 
Duration of Effect on Sputum. | since } on Sputum. 
Number. Age. Disease Quantity | Phrenic | = 
(Years). per Day Duration | Evulsion | | 
‘ubic Feetor. (Months). Quantity (Months). | Quantity | 
Centimetres). (Cubic Fetor. | | (Cubic | Feetor. 
Centimetres). | | | Centimetres). 
| | | 
i 
188 35 226 - 24 226 - 2 226 | - 
38 1} ? ? 142 + 12 142 + 
162 30 12 60-80 + 14 60-80 | + 5 14-28 | 5 
169 17 a 114 + 57 + 4 tr. - 
25 26 12 85 + 57 + 36 0 - 
22 21 2 114 + 14 114 | + 5 57 + 
167 26 10 256 + 28 | + 3 28 - 
48 10 z 114 + 57 + 18 tr. - 
77 15 7 tr. ~ 0 | - 21 0 - 
116 19 3 226 + 226 + | 12 226 + 
76 32 i 284 + i 284 + | 21 14 = 
80 19 4 170 ? 18 142 ? 
63 15 7 60-110 + 0 _ | 24 60-110 + 
8 22 1 170-250 170-250 | 48 85-140 
195 20 b 500-700 + 284 + | 6? 114 = 
' 
































— = not offensive. 

+ = offensive. 

+ = sometimes offensive. 
+ = less offensive. 


= since early childhood. 


a 
b = since infancy. 





z = phrenic evulsion three months before artificial pneumothorax. 


1 Artificial pneumothorax was discontinued at the time that phrenic evulsion was performed. 


*Three months after phrenic evulsion oleothorax was substituted for artificial pneumothorax, because of obliterative pleurisy. 
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TABLE VII. 


Diseases for which Phrenic Evulsion without Collapse Therapy was performed 
in Ninety Patients. 





Number 
t+) 
Patients. 


TABLE IX. 
Effect of Phrenic Evulsion on the Sputum in Chronic Pulmonary Tuberculosis. 





Amount of Sputum. 

General 
Condition. | 
No Change.! 





More. 





wo 


Chronic pulmonary tuberculosis . 

Chronic pulmonary tuberculosis and tuberculous “empyema 
Chronic pulmonary tuberculosis and pyopneumothorax 
Chronic pulmonary tuberculosis and aereel eres 
Bronchiectasis . 

Bronchiectasis and empyema’ 

Abscess of lung 

Abscess of lung and pyopneumothorax 

Interlobar empyema .. 

hronic empyema 

Pleural adhesions = 

Pleuropericardial adhesions - 


oo 
Oe Nie Ore be bono 








© 
o 


All diseases 





Detailed information has been obtained from 
twenty-one patients concerning the apparent effect 
of the operation on the amount of sputum, the ease 
or difficulty of expectoration, dyspnea and 
hemoptysis. Finally the patient’s own unbiased 
‘opinion has been asked concerning the value of the 
operation. 

This information is given in Table VIII. 

It appears that the general condition judged by 
the weight, temperature and capacity for exercise, 
at an interval of from three months to fifty months 
after the operation with an average of 16-6 months, 
has been improved in eleven patients, unchanged 
in five and is worse in five. 

As all the patients had spent at least several 
months in hospital and sanatorium, they were 
able to give accurate accounts of the amount of 
sputum by measure per day. 

It would appear that the amount of sputum 
tends to vary with alteration in the extent and 
character of the local lesion and that phrenic evulsion 
may affect it only indirectly by influencing these 
factors. In one patient the amount of sputum 
appeared to be directly lessened; there was a 
cavity in the lower lobe which was evidently 
subjected to considerable compression. In Case 





Improved 
Unchanged 
orse.. 








TOTAL .. 21 

















No. 180 there was evidence of infiltration of all 
zones of the left lung with excavation in the lower 
lobe. The amount of sputum was 57 cubic centimetres 
(two fluid ounces) per day. Phrenic evulsion was 
performed on the left side; the amount of sputum 
decreased steadily after the operation and six 
months later had disappeared completely. The 
general condition of the patient during this period 
and for some months previously remained uniformly 
good and there was little evidence of alteration in 
the activity of the disease. 

Inquiry has been directed to the effect of the 
operation on ease or difficulty of expectoration, 
with the results shown in Table X. 


This subject will be discussed in the next section. 


Dyspnea was present to some extent on slight 
exertion before the operation in sixteen patients. 
It has been more noticeable since the operation 
in eight after the lapse of time noted; in four 
the general condition of the patient is worse 
sufficiently to account for the increase in the amount 
of dyspnea. Of the remaining four only one 
(Case No. 113) actually complained of dyspnea 
apparently the result of the operation; she was 
able to walk for thirty yards along a level corridor 
at a moderate pace with tolerable comfort. 


Hemoptysis has been recorded before the operation 
in eleven patients; of these five have experienced 
no hemoptysis. for the periods mentioned since 
the operation, two have experienced hemoptysis 
less often and in smaller amounts and in the remaining 


TABLE VIII. 


Phrenic Evulsion in Twenty-one Cases of Pulmonary Tuberculosis. 





Time 


After Amount of 


[ 
Patient’s 


Hemoptysis. 
—- 


Dyspnea. 





Operation 
(Months). 


Condition. 


Sputum. 


Expectoration. 


Before. 


After. 


Before. 


ts) 
Good Done. 





Better 
Worse 
Better 
Better 
No change 
No change 
Better 
Better 
Better 
Worse 
Better 
= change 
Worse 
Worse 
Better 
No change 
Better 


No change 


Less 
More 


0 
No change 
Less 
Less 


Less 
No change 
Less 
Less 
More 
Less 
More 
No change 
No change 
No change 
Less 


Less 
More 
Less 
No change 








Easier 
No change 
No change 
No change 
No change 
Easier 
Easier 
No change 
Harder 
Harder 
No change 
No change 
No change 
Easier 
Easier 
No change 
No change 
Harder 
No change 
No change 





Present 
Present 
Absent 

Present 
Absent 

Present 
Present 
Present 
Present 
Present 
Present 
Absent 

Present 
Absent 

Present 
Present 
Present 
Present 
Present 
Present 
Present 





No change 
More 
Absent 
Less 
Absent 
More 

No change 
No change 
No change 
More 


No change 
No change 
Much more 
No change 
No change 





No 
No 
Yes 
Yes 
No 
Yes 
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Improved 
No 


No che 

‘o change 
No 

No change 
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No effect 
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TABLE X. 
Effect of Phrenic Evulsion on Expectoration in Pulmonary Tuberculosis. 


a —_—— 


{ 
| Number 


Expectoration. H of 
| Patients. 





Easier .. ‘ 
Unchanged We 
More difficult .. 
No sputum 


| 
| 
| 
| 


four the frequency and amount of hemoptysis 
have not been affected. In five patients the operation 
was performed entirely for hemoptysis; it has 
apparently been successful in preventing this symptom 
in three patients (Nos. 7, 35, 180) for periods of 
two, three and two years respectively and has been 
partly successful in two patients (Nos. 96, 103) ; 
in four of these the bleeding evidently came from 
a cavity situated in the lower lobe. On the other 
hand hemoptysis has occurred after the operation 
in two of the nine patients who had not had 
hemoptysis previously, but both were patients in 
whom the local disease was actively extending. 


The evidence, therefore, is in favour of phrenic 
evulsion being valuable in the prevention of 
hemoptysis occurring in pulmonary tuberculosis ; 
this is particularly so when it is apparent that the 
bleeding is originating in the lower lobe, but there 
are also three cases in this series in which a good 
effect has been produced on bleeding judged to be 
coming from the upper lobe. It would seem that 
the benefit occurs as a result both of compression 
and rest of the lung and of diminished activity 
of the tuberculous process. 

The following questions were asked: ‘Do you 
feel that the operation has had any effect?” and 
“Do you think that the operation has done you 





any good?” From the replies it appears that 
in the patients’ opinion it had done good in twelve. 
that it had not done good in six and that it had 
had no effect in three. 

Phrenic evulsion has been performed as the sole 
operative procedure in thirty-two patients with 
bronchiectasis. Of these seven are known to have 


| died and no news could be obtained of four; definite 


information has been obtained of the remaining 
twenty-one patients. A misleading impression of 
the value of phrenic evuision in the treatment of 
bronchiectasis is given by the case records of the 
patients’ stay in hospital. Nearly all of these 
records show lessened amount and fcetor of the 
sputum and improved general condition. This 
improvement may be partly attributed to the 
better hygiene of the patients’ life in hospital and 
to other treatment such as postural drainage and 
creosote vapour baths. When the patient has left 


| hospital, where usually he has been for from one 


to three months, his disease often relapses. Therefore, 
only those patients who have been discharged from 
hospital have been included in this inquiry. 

Comparative records of the amount and odour 
of the sputum before and after operation are given 
in Table XI. 

These symptoms have shown general improvement 
since the operation in fourteen patients, of whom 
only three have manifested distinct improvement 
(Nos. 69, 127, 164). In the majority it has been 
slight. No improvement has occurred in the remain- 
ing seven. Of the two cardinal symptoms, fcetor 
has improved more often than the amount of sputum. 
It was present in fifteen patients ; it has disappeared 
in four and has become noticeably less in seven ; 
in the remaining four it has remained unchanged 
or has increased. The amount of sputum has 


TABLE XI. 


Phrenic Evulsion in Twenty-one Cases of Bronchiectasis. 








Sputum Before Operation. 
Duration re eaee Tihs 
of 
Disease 


(Years). 





Quantity 
(Cubic 
Centimetres). 


Feetor. 


Sputum After Operation. 
ie RS : Patients’ 
Opinion 
as to Benefit 
Received. 


Period 
After 
Operation 
(Months). 


| 
| 
| 
| 
| 
| 


Quantity 
(Cubic 
Centimetres). 


Feetor. 





90-180 
4 


PS Eb ee ee hl e t 


? 
Since childhood 
10 


2 
3 


l+4 














90-180 
4 
60 
0 
0 
15? 
270-360 
0 


60-120 
120 


180 
Slightly less 


0 
150-240 
45 


H-HH- HH 


Oo. 
180-270 
60 


240 
0 











Bilateral Disease. 





| 14 months ol 


15-30 





- — = not offensive. 
+ = offensive. 


= sometimes offensive. 
= less offensive. 
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decreased in ten, remained unchanged in nine and 
increased in two patients. 

In eighteen patients, specially observed and 
questioned with regard to the effect of the operation 
on the ease or difficulty of expectoration, the 


| control of muscular movement in other parts of the 
| body, may be expected to hold good when applied 
| to the diaphragm in relation to the other groups of 


muscles which act during inspiration and expiration. 


| The experimental studies of Martin and Hartwell ‘47? 


agreement with those already mentioned in the | 


twenty patients suffering from pulmonary tuberculosis | 
| this is so, then there would appear to be little 


(shown in Table X). 


TABLE XII. 
Effect of Phrenic Evulsion on Expectoration. 





Pulmonary 


Expectoration. | Bronchiectasis.'| Tuberculosis. , 





Easier 5 
Unchanged. . 
More difficult 
No sputum. . 


In more than half the patients, 
expectoration has remained unaffected, whilst the 


results seen in Table XII have been obtained, in close | in connexion with the action of the intercostal 


muscles and of Mislawski and Baglioni (quoted by 
Keith) give support to this supposition. If 


| advantage gained for the act of coughing by paralysing 


a muscle which is capable, unparalysed, of relaxation 
nearly as great as that seen in the paralysed state. 


Seventeen patients suffered before the operation 
from some degree of dyspnea on exertion; nine 


| stated on inquiry that they felt more breathless, 


but in only one patient (No. 56) was this obvious ; 


| she was able to walk at a moderate pace for fifty yards 


| along a level corridor without discomfort. 


Two 


| patients not previously dyspneic became slightly 


therefore, | 


number of patients in whom it has been made easier | 
is approached by that in whom it has been made | 
| dyspneea has been noted as a cause for complaint 


more difficult. 


Nearly all authors state that expectoration is | 
made easier as a result of phrenic evulsion, claiming | 
that greater pressure is able to be transmitted | 


to the thoracic contents through the flaccid and 


paralysed diaphragm by the contraction of the | 


abdominal muscles in the act of coughing. The 


and certain arguments also may be advanced against 
it. To quote Cecil Wall ®: 


Expectoration is effected by raising the intrapulmonary | 
air pressure and then suddenly allowing the air to escape and | 
earry with it any peccant matter that may be lying in the air | 
It follows therefore that the requisite modification | 
of expiration must be followed by inspiration, and to a great | 


passages. 


| No. 35. 
results of this investigation do not support this claim | 


extent its mechanism will be modified by the position of the | 


thorax at the commencement of the expiratory effort. The 
cavity of the thorax is enlarged during inspiration partly by 
descent of the diaphragm . . 

It has been seen that after phrenic evulsion the 
paralysed side of the diaphragm lies high in the 
thorax, and the greater the inspiratory effort the 
higher it rises, a modification which does not seem 
to place the thorax in the best possible position at 
the commencement of the expiratory effort. Hence 
contraction of the abdominal muscles during the 
expiratory phase of coughing will effect very little 
additional rise of the paralysed side of the diaphragm 
as compared with the rise of the relaxing muscle 
which occurs in normal individuals. The force 
of this upward thrust in producing sudden escape 
of air from the lung will be lost. Secondly, the most 
forceful and effective cough must be preceded by 
inspiration of a large volume of air and this volume 
is necessarily reduced by phrenic’ evulsion. 
Thirdly, it seems reasonable to suppose that, 
in such a highly complex mechanism as that engaged 





in the movements of respiration, provision would | 
have been made by Nature for efficient relaxation | 
of the diaphragm during the expiratory phase of | 


coughing. That this is so appears evident from 
radiological observations. The law of reciprocal 


| have remained much the same as before. 


innervation of Sherrington, as applied to the reflex | 





so after the operation on walking at a moderate pace 
along a level path. 

In the entire series of operations of phrenic 
evulsion unassociated with collapse therapy, 


in only three patients. Most of the patients have 
been leading a life of restricted physical activity, 
but there are several in this series who have been 
able to undertake considerable activity, such as 
playing tennis and gardening, for example, Case 
Many patients, however, when questioned, 


have stated that they feel slightly more breathless 
on exertion, but this has rarely been a cause for 


unsolicited complaint. In no case has dyspnea 
been produced by the operation sufficient to cause 
disability definitely greater than that already present 
from the disease. 


Abscess of lung and interlobar empyema will be 
considered together in relation to the results of 
phrenic evulsion in treatment. There were eight 
patients in all. 

Benefit has been obtained in every instance: 
the decreased size of the pleural cavity which results 
from the raised diaphragm has apparently helped 
to compress and obliterate the diseased area both 
when surgical drainage has been used and when 
drainage has been allowed to proceed by expectoration. 


Phrenic evulsion has been performed for the 
relief of troublesome pain in the tip of the shoulder 
in one patient with advanced pulmonary tuberculosis 
in whom clinical and radiological evidence pointed 
to the presence of diaphragmatic adhesions (Case 
No. 65): the patient died nearly two years later ; 
it is recorded that the pain was completely abolished. 
It was performed for the same reason in one other 
patient who, unfortunately, could not be traced. 


Division of the nerve has been performed on the 
left side in three patients suffering from rheumatic 
carditis with pleuropericardial adhesions (Nos. 49, 
59, 192). One patient died four months later; 
improvement in the distressing cough is recorded. ‘*) 
In one patient dyspnea, palpitation and cough 
In the 
third, a child of eight, there has been no apparent 
change in the general condition during the month 
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after operation, but it is noteworthy that systolic 
retraction of the lower end of the sternum disappeared 
after the operation. X ray examination revealed a 
notably raised and motionless left side of the 
diaphragm. 

It is possible that, in certain‘ cases of pleuro- 
pericardial adhesions, left phrenic evulsion or 


phrenicotomy may perhaps lessen the work of the 
heart in contracting in opposition to the pull of the 
descending left side of the diaphragm. 


SUMMARY. 


1. An historical account of phrenic nerve palsy 
has been given. « 

2. Certain pertinent anatomical and physiological 
considerations of the phrenic nerve and diaphragm 
have been recounted. 

3. The circumstances of phrenic evulsion in 
two hundred patients have been described in detail. 

4. The clinical signs observed in forty-nine patients 
with unilateral paralysis of the diaphragm have been 
described and some significance has been attached 
to the respiratory movements of the cricoid cartilage. 

5. The results of experimental investigations on 
phrenic palsy have been summarized and the clinical 
effects on the diaphragm in over two hundred 
patients have been described. 

6. The clinical effects of phrenic paralysis on 
the lung have been described. 

7. The effect of phrenic evulsion on the vital 
capacity has been observed in twenty patients. 

8. Some untoward effects have been described. 

9. A critical review has been given of phrenic 
evulsion in two hundred patients, the indications for 
the operation described and the results evaluated. 


CONCLUSIONS. 


1. The best evidence of paralysis of the diaphragm 
is given by radiology, but this sometimes fails. 

2. There is no direct physical sign of unilateral 
paralysis of the diaphragm, but indirect evidence 
may be given by a combination of signs. 

3. When the thorax is grossly altered, the diagnosis 
may be impossible. 

4. Paralysis of the hemidiaphragm on the same 
side occurs in every patient after phrenic evulsion. 

5. Almost -invariably the paralysed side rises 
higher than its fellow; it may continue to rise 
during the six months after the operation. 

6. Where there is no gross alteration of the thorax, 
the elevation of the paralysed side is influenced 
by the physique and habitude of the patient. 

7. The elevation of the paralysed half is greater 
on the right side than on the left. 

8. The paralysis is permanent in every patient 
in whom more than 2-5 centimetres of the nerve has 
been evulsed. 

9. The size of the pleural cavity and the lung 
volume are diminished by phrenic evulsion. 

10. Relaxation and rest of the whole lung occur 
as a result of the diminished size of the pleural cavity 
and the absence of the normal descent of the hemi- 
diaphragm; the apex of the lung is appreciably 
influenced. 





| basal diaphragmatic adhesions, 





11. Compression of the lower lobe of the lung 
results from pressure on it by the raised and paralysed 
diaphragm. 

12. Phrenic evulsion causes an average reduction 
of 18% of the actual vital capacity. 

13. The reduction is greatest where the extent of 
the pulmonary disease is not wide, and least where 
there is extensive pulmonary disease. 

14. Untoward symptoms after phrenic evulsion 
are rare. Slight increase of pre-existing dyspnea 
occurs occasionally, but dyspnea sufficient to cause 
complaint or disability is rare. 

15. Phrenic evulsion is a valuable adjunct to 
thoracoplasty. 

°16. In cases of artificial pneumothorax, where 
pulmonary collapse is unsatisfactory because of 
phrenic evulsion 
is valuable in procuring better collapse. 

17. When refills have to be given frequently 
phrenic evulsion lengthens the interval between 
them. 

18. In -the artificial pneumothorax treatment 
of pulmonary tuberculosis the reputed value of 
phrenic evulsion in decreasing the incidence of 
pleural effusion is doubtful. 

19. The results of combined phrenic evulsion 
and artificial pneumothorax in the treatment of 
bronchiectasis are disappointing in the great majority 
of patients. 

20. A notable degree of pulmonary collapse may 
be obtained with only slight improvement in the 
amount of sputum and fetor. 

21. Considerable improvement occurs in only a 
small minority of patients. Fotor is lessened 
more than the amount of sputum. 

22. In the treatment of pulmonary tuberculosis 
phrenic evulsion has a beneficial effect on the local 
lesion and on toxemia. 

23. Little effect is produced on the amount of 
sputum. 

24. A beneficial effect is produced on hemoptysis. 

25. In the treatment of bronchiectasis phrenic 
evuision alone is of slight value. 

26. Foetor is lessened in the majority of patients 
and the amount of sputum in half their number. 

27. Expectoration is generally unaffected by 
phrenic evulsion. 

28. Phrenic evulsion is of value in assisting drainage 
of lung abscess and interlobar empyema. 

29. Phrenic evulsion should be considered in the 
treatment of pain due to pleural adhesions and as a 
palliative measure in the treatment of pleuro- 
pericardial adhesions. 
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LEGENDS TO ILLUSTRATIONS, 


FIGURE I. 


CasE No. 184.—Chronic pulmonary tuberculosis; the heart, 
mediastinum and trachea are displaced slightly to the Tight side; 
the lungs are generally emphysematous; the apex of the right lung 
is contracted and excavated; there is general fibrosis of all zones 
with some “‘ peaking ”’ of the right side of the diaphragm. 


Figure II. 


Gass No. 184.—Skiagram of the chest of the same patient as in 
Figure I, taken two and a half months after right nage oo 
Exceptional elevation of the paralysed side of the diaphrag 
fourteen centimetres higher than the left; immediately aiter oy 
operation the difference in level was eleven and a half centimetres. 


FIGurRE III. 


Cask No. 132.-—-Skiagram two weeks before phrenic evulsion, showing 
fibrosis and excavation of the upper zone of the right lung and some 
scattered infiltration of the middle and lower zones. 


Figure IV. 


CasE No. 132.—Skiagram of the chest of the same patient as in 

Figure III taken twenty-seven days after right phrenic evulsion. 

To show slight elevation of the right side of the diaphragm, 

four centimetres higher than the left, and diminution in size of the 
cavity in the right upper zone. 


FIGURE V. 


CASE No. 194.—Skiagram taken before phrenic evulsion on the day 
of operation, showing fibrosis and excavation of the upper zone and 
infiltration of the middle and lower zones of the left lung. 


FigurE VI. 


—_ No. 194.—Skiagram of the same patient as in Figure V taken 

days after left phrenic evulsion, showing a raised left side of the 

diaphragm, 2-9 centimetres higher than the right side and diminution 
in size of the cavity in the left upper zone. 


Figure VII. 


CasE No. 194.—Skiagram of the same patient as in Figures V and VI, 

showing partial yolnonasy collapse after first stage of thoracoplasty, 

with further reduction in the size of the cavity in the upper zone. 
A portion of the eleventh rib has been resected. 


FIGURE VIII. 


CASE No. 194.—Skiagram of the same patient as in Figures V, VI 

and VII, taken nineteen days after the second stage of thoracoplasty ; . 

it shows "good collapse of the lung with almost complete obliteration of 

the cavity in the upper zone. A skiagram taken two or three months 

later would be expected to show still greater pulmonary collapse 

with complete obliteration of the cavity; unfortunately, this was 
not possible at the time of writing. 


Ficure IX. 


CasE No. 84.—Artificial pneumothorax and phrenic evulsion in a 
patient suffering from chronic pulmonary tuberculosis. After 
artificial pneumothorax had been maintained for two years, a small 
effusion developed, basal adhesions formed and the lower lobe 
commenced to re-expand. Phrenic evulsion was then performed 
and produced exceptional elevation of the diaphragm (12-9 centimetres 
higher than the left side); satisfactory collapse of the lung was 
re-established as seen in this picture. 
Note the dense apical adhesion. 


FIGURE X. 


CasE No. 53.—Artificial pneumothorax in a patient affected with 

acute pulmonary tuberculosis. Infiltration was present in all zones 

on the right side; it was most evident, with softening, in the lower 

zone. In spite of frequent refills every six days, very imperfect 
collapse was obtained. 


FIGURE XI. 


CASE No. 53.—The same potent as in Figure X after & hrenic evulsion, 
showing a well-raised diaphragm, 8-8 centimetres higher than the 
pe side and good pulmonary collapse. There is com = of the 
ftened and excavated pulmonary tissue of the middle and lower 
oe, with obliteration of the cavity which was apparent in previous 
skiagrams. Refills are being given every two weeks. 


FIGURE XII. 


CaSsE No. 25.—Artificial pneumothorax in bronchiectasis, showing good 
pulmonary collapse except at the base where the lung is being 
‘held out” by adhesions to the diaphragm. 


FievrRE XIII. 


CasE No. 25.—Skiagram of the same a potlent as in Figure XII taken 

in the erect position fifteen months after left phrenic evulsion, showing 

remarkable collapse of the lung. The height of the left side of the 

diaphragm may be judged or the position of in the stomach, 

in Which a fluid level is seen. Closer to the mid-line may be seen 

the remains of the “ Lipiodol”’ lying in the dilated bronchi, where 
it had been injected eighteen months previously. 





Reports of Cases. 


FRACTURE OF THE SKULL. 


By J. R. Rosertson, M.B., Ch.B. (Edinburgh), 
Childers, Queensland. 


N.H., aGED two and a half years, on the evening of 
January 28, 1930, fell from a veranda three feet high, 
striking his head on a blunted spike of a harrow. He 
cried lustily and said that he had hurt his head. He was 
brought to my rooms. There was a swelling above the left 
ear, oval in shape and about the size of a pullet’s egg. 





The skin was slightly bruised, but not broken. He was 
sent into hospital and an evaporating lotion was applied 
to the part. Next day his condition was unaltered and 
he appeared to be comfortable. The following day slight 
puffiness and swelling appeared under the left eye. Under 
chloroform the hematoma was opened and cleaned out. 
Mixed with blood clot was a quantity, about two drachms, 
of brain substance, some pieces being the size of a small 
haricot bean. A large hole in the skull could be felt and 
seen. <A flap was turned down and the skull exposed. 
The hole was found to be circular in shape and a little 
more than 2-5 centimetres (one inch) in diameter. Both 
tables were comminuted into half a dozen fragments which 
had been driven into the brain. The brain was badly 
macerated and a further quantity was cleaned out. Upon 
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removal of the fragments bleeding was profuse. Several 
points were tied and the cavity packed with gauze and 
the patient was sert back to bed in a collapsed state. 

Next day the temperature rose to 38-6° C. -(101:6° F.); 
the following day it was 37:2° C. (99° F.) and it became 
normal on the tenth day. The gauze was removed at 
intervals of twenty-four to forty-eight hours; bleeding 
was severe at each dressing until the sixth day. A hernia 
cerebri formed gradually until it reached the size of a 
small tangerine orange. On the tenth day there was a 
sudden discharge of clear fluid from the hernia which 
continued for three weeks, the dressings being changed 
frequently. The hernia gradually subsided. On the 
thirtieth day the patient was running about the hospital. 
Recovery has been uneventful and he appears to be a 
bright, intelligent youngster. 


The remarkable points are: 

1. The skin over the fracture was unbroken. 

2. No loss of consciousness occurred. 

3. There was. neither paralysis, 
convulsions. 

4. Hearing was unaffected. 


twitching nor 





AN UNUSUAL MENSTRUAL HISTORY. 


By A. I. Green, M.B., B.S. (Melbourne), 
Melbourne. 


THE following menstrual history is so unusual that it 
is worth recording. 

Mrs. B. is forty years of age. She began to menstruate 
at fifteen years of age. She menstruated regularly until 
her marriage at twenty years of age. Her first and only 
child was born when she was twenty-one years old. Her 
menses returned one month after the birth of her child 
and occurred regularly for a year. A flooding then occurred 
and irregular bleeding continued for six weeks. After 
this she did not menstruate for ten years. Then for five 
months she menstruated regularly and naturally. No 
menstruation then occurred until she was thirty-nine 
years of age. The menses appeared regularly and natur- 
ally for six months. No menstruation has occurred for 
the last six months. 

The patient has never practised contraception. The 
birth of the child was natural, neither chloroform nor 
forceps being used; labour lasted three and a half hours 
and the patient got up in ten days. The history is quite 
unique to me. 


<i 
—— 


Reviews. 





ULTRA-VIOLET LIGHT. 


SaFety lies between extremes. This saying is exemplified 
in the medical use of ultra-violet rays, of which Dr. 
Aitken writes in his book, “Ultra-Violet Radiations and 
Their Uses.”+ Neither by indiscriminate use nor by 
ignorant abuse will the knowledge of the potentialities 
of a remedy, capable of considerable good when rightly 
administered, be advanced. Dr. Aitken deals with his 
subject both fairly and fully. It is exceptional to find so 
much matter compressed into so limited a space. 

The author combines the power of condensing and at the 
same time making his subject understandable. Seventeen 
years’ experience should give him the right to speak with 
conviction and he is convinced as to the efficiency of ultra- 
violet radiations in the treatmént, of many conditions. At 
the same time he does not allow partiality to run away 
with judgement. 

This applies particularly to the use of radiations in 
diseases of the skin. He gives a mature judgement which 
discriminates between the value and the worthlessness of 
this remedy in a large range of these complaints. His 





1“Ultra-Violet Radiations and Their Uses,” by Robert 
Aitken, M.D., F.R.C.P.E., with a foreword by Sir Norman 
Walker; 1930. Edinburgh: Oliver and Boyd. Crown 8vo., 
pp. 224, with fifteen illustrations. Price: 10s. 6d. net. 





summing up is often in favour of other lines of treatment, 
while he gives the rays credit for the work they are 
capable of doing. 

He has employed the radiations in many other conditions. 
To some readers it may be a surprise to find how greatly 
he favours their use in the varied manifestations of tuber- 
culosis. But those who are in touch with the trend of 
opinion on this question, particularly where surgical 
tuberculosis is concerned, will recognize that Dr. Aitken 
represents a significant majority of those who have given 
the rays extensive trial. Dr. Aitken gives reasons for the 
belief that they are helpful even in pulmonary tuberculosis 
and discounts the arguments at one time advanced against 
their employment under certain conditions, such as actual 
or possible hemoptysis. 

It is not necessary to enumerate the many and varied 
conditions of ill health for which he considers these rays 
of advantage. Probably some readers will think that the 
range is too wide, but in the majority of instances the 
writer speaks from personal experience. The book should 
encourage others to give the remedy fair trial before 
condemning it. 

On one aspect of his subject which owes its prominence 
to the unwise intervention of the public press, the Medical 
Research Council’s report on ultra-violet radiations, Dr. 
Aitken’s remarks are of interest. He writes: “I am 
satisfied that ultra-violet radiations can raise the resist- 
ance to colds and bronchial troubles’ and attributes the 
failure of the experiments on which the report was based, 
to overdosage. 

Dr. Aitken discusses the various theories advanced to 
account for the healing properties of light with the changes 
said to be brought about by radiations in the blood, skin 
and various organs of the body. He also deals with 
equipment with an evident partiality for the carbon arc 
lamp. Here his attachment to this source of ultra-violet 
radiations seems to render him unfair to other forms of 
equipment. Possibly long association with the carbon arc 
lamp has caused a certain unconscious bias against its 
rivals. 

The book is well written and a fair review of ultra- 
violet treatment. 





SURGERY. 


Mr. Hey Groves still calls his book “A Synopsis of 
Surgery.”? As a matter of fact in our opinion it is more 
than that. We thought that the 1927 edition was remark- 
ably full for a work that claimed to be only a synopsis, 
but this 1930 edition proves to be even more full. 

In the preface to the first edition Mr. Hey Groves 
intimated that his object in introducing the volume was 
to save students the heart-break likely to ensue from 
the impossibility of revising their knowledge of surgery 
from the large works that are published on this subject 
at the present day. Many generations of students must 
have been grateful to the author, and the present genera- 
tion, we feel sure, will outvoice their predecessors in 
their acclamation. For the work had been completely 
revised and new subject matter added. 

A knowledge of the contents of this book will bring the 
reader well up to date. All subjects would appear to be 
equally well treated and there seems to be no need to 
particularize. A short reference is made to the growing 
use of radium in the treatment of malignant disease. 

We do not wish to criticize unduly, but it seems unusual 
to us here to speak of administering vaccines under 
opsonic control. We wonder whether this has just been 
handed on from volume to volume or whether the author 
really still insists on it. 

, Many illustrations illuminate the text and they are 
clear, easy to follow and distinctly helpful. The book is 
well worth having, both by the student and as a handy 
book of reference by the practitioner. 





1“A Synopsis of Surgery,” by Ernest W. Hey Groves, M.S., 
M.D., B.Se., F.R.C.S.; Ninth Edition, fully revised; 1930. 
Bristol: John Wright and Sons Limited; London, Simpkin 
Marshall Limited; Toronto: The Macmillan Company of 
Canada Limited. Crown 8vo., pp. 682, with illustrations. 
Price..17s. 6d. net. 
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All articles submitted for publication in this journal 
should be typed with double or treble spacing. Carbon 
copies should not be sent. Authors are requested to avoid 
the use of abbreviations and not to underline either words 
or phrases. 

References to articles and books should be carefully 


checked. In a reference the following information should | 


be given without abbreviation: Initials of author, sur- 
name of author, full title of article, name of journal, 
volume, full date (month, day and year), number of the 
first page of the article. 
abstract of a paper, the name of the original journal, 
together with that of the journal in which the abstract 
has appeared, should be given with full date in each 
instance. 


Authors who are not accustomed to preparing drawings | 
or photographic prints for reproduction, are invited to | 


seek the advice of the Editor. 
THE VALUE OF RAMISECTION IN SPASTIC 
PARALYSIS. 


Wuen Dr. Norman Royle in 1924 reported in 
this journal the result of his first ramisection on a 
patient suffering from spastic paralysis, the result 
of a gunshot injury, it was felt that at length 
something might be done to help those afflicted by 
this distressing malady. Dr. Royle was ably sup- 
ported on the theoretical and experimental side by 
the late John Irvine Hunter. The work of these 
two men attracted such attention that they were 
invited to give the John B. Murphy Oration in 
America in 1924. The operation was adopted by 
some in a spirit of healthy inquiry and with a 
determination to assess its value; others used it in 
the hope that it might possibly do good; others 
again would have none of it, either at the hands 
of its original exponent or at those of others. 
It was held 
that failure in many instances might be due to an 
injudicious choice of patients and in others to 
division of the wrong structures at the time of 


Successes and failures were reported. 


operation. 

Dr. R. B. Wade described in The Journal of the 
College of Surgeons of Australasia of March, 1930, 
the results of ramisection performed by him on 
thirty-five patients suffering from spastic paralysis. 


His conclusions were as follows: 





If a reference is made to an | 





Though not always obvious, physiological changes in the 
nature of lessened rigidity may be always found when 
the sympathetic grey rami to the peripheral nerves have 
been severed. 

The operative procedure is aimed at the direct relief of 
one symptom only, the plastic rigidity, though indirect 
improvement may be found in other accompanying con- 
ditions which are exaggerated by the presence of this 
rigidity, namely, the weakness and incoordination. 

The patients for operation must be selected and at 
present there is much to learn in the method of selection, 
but, roughly, those patients with a preponderance of 
plastic rigidity are most likely to do good and those whose 
spasm overrides other symptoms, are the least likely; then, 
too, the demand for operation must depend on the 
mentality of the patient and on the limb affected. 

In the relief of contractures and where there is gross 
overaction of a group, their section or stretching by splints 
is of the utmost importance and without this there will be 
no functional improvement. 

Reeducation as a means of improving coordination and 
strengthening weakened muscles is also a necessity. 

Ramisection has in my hands, I consider, given better 
results in this class of condition than I have had in the 
past with tenotomies alone, transplantations of tendons, 
resections of nerves (Stoeffel’s operation), and my experi- 
ence up to the present convinces me that the operation of 
ramisection plus tenotomy and reeducation should be the 
operation of choice in cases of spastic paralysis. 


Writing in the same journal in July, 1930, Dr. 
H. R. G. Poate reported observations on twenty 
patients submitted to twenty-nine operations; in 
fifteen of these he assisted Dr. Royle; the other 
fourteen performed by himself. [n_ his 
conclusions he writes as follows: 


were 


Although the number of cases is comparatively small, 
yet the results obtained in the patients under review 
justify a recommendation to others similarly affected to 
submit themselves for examination and operation if 
advised. 

Spasticity following definite cortical injury gives the 
best results. 

Operation is inadvisable unless facilities for a prolonged 
course of reeducative after-treatment are conveniently at 
hand. 

In border-line cases in which it is difficult to predict any 
definite improvement, it is as a rule worth while for the 
patients to undergo operation. Some pleasing surprises 
have been met with and in any case no harm can result 
to the individual. 

Patients whose mentality has been grossly interfered 
with and who cannot cooperate in the after-treatment, are 
better left alone. 

The definite presence of excessive tone is usually (but 
not always) the best indication of a satisfactory result 
by operation. 

The question of the economic value of the individual 
before and after operation is difficult to determine, but in 
certainly 50% of cases the patients are made more useful 
members of the community after operation. 
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Dr. H. Le Roy von Lackum, writing from the New 
York Orthopedic Dispensary and Hospital in The 
Journal of the American Medical Association in 
January, 1929, reported the results in forty cases 
of ramisection for spastic paralysis. His conclusions 


were as follows: 

Sympathetic ramisection offers the most effective means 
of relief in many cases of spastic paralysis in children. 

Optimal and good results can be obfained only in patients 
with good mentality. 

Results cannot be expected in patients with cortical block 
to activity or in patients with deformity until this” is 
corrected. 

Treatment for contractures can be avoided if the patients 
are treated early. 

The operation is still judged on an empiric basis, since 
basic knowledge of muscle tone and the rdéle played by 
the sympathetic system is lacking. 


These reports will suffice to show the results 
claimed for sympathetic ramisection by persons 
other than the originator of the procedure. 

Now for the other side. When Dr. Royle was in 
England in 1927, he selected from a group of chil- 
dren six suffering from spasticity who appeared 
likely to benefit from ramisection. These he operated 
They 
were subsequently placed under the care of Mr. 


on at Queen Mary’s Hospital, Carshalton. 


Gordon Pugh and received reeducative treatment, 
massage et cetera “planned along the lines advised 
by Mr. Royle.” The children have been examined 
and reported on in The Lancet of July 19, 1930. 
From the report on these six children the following 
general conclusions are drawn: 


1. The operation of cervical or lumbar ramisection as 
performed by Mr. Royle is without effect upon the rigidity 
from extrapyramidal disease. 

2. The rigidity of pyramidal disease as seen in conditions 
of hemiplegia or quadriplegia in children may be tem- 
porarily diminished after the operation. This temporary 
diminution of tone has been observed in both upper and 
lower limbs with some improvement of voluntary power. 
The diminution of tone and improvement of function are, 
however, short lived, and within a few weeks or months, 
notwithstanding continuous measures of reeducation under 
experienced medical supervision, the condition of the 
patient remains as before the operation. In the opinion of 
several of the surgeons who examined these cases both 
before and shortly after operation, the diminution of tone 
was no more than may be seen after any major surgical 
procedure with postoperative shock. 

3. The operation therefore appears to have no place of 
value in the treatment of spastic weakness. 

4. The observations recorded show that in young human 
beings the sympathetic fibres play no réle of any import- 





ance in the maintenance of muscular rigidity, whether this 
is of the so-called Parkinsonian variety or of the type seen 
in lesions of the pyramidal tracts. 

This report appears under the names of C. P. 
Symonds, A. S. Blundell Bankart, W. R. Bristow, 
R. C. Elmslie, E. Laming Evans, H. A. T. Fairbank, 
G. Perkins, W. Gordon Pugh, W. H. Trethowan, 
P. J. Verrall 


these names are well known and will carry weight, 


a formidable firing party! Since 
the report must be noted and analysed. It must be 
determined whether the salvo is in the nature of a 
legal execution after adequate trial on ample 
evidence or whether a miscarriage of justice has 
taken place. In these six cases the defence cannot 
well be put forward either that there was an 
improper choice of patients or that the wrong struc- 
tures were divided at operation. It might be sug- 
gested that the reeducative treatment was not 
properly carried out. This may be dismissed. It 
must appear to the impartial judge that the English 
observers have fallen into the very grave error of 
drawing general negative conclusions of a sweeping 
nature from a small series. This error must of 


necessity detract largely from the value of the find- 


| ings. Among the six patients there were three groups 


of two. Two children suffered from postencephalitic 
lesions, two suffered from hemiplegic and two from 
quadriplegic lesions. The division of the patients 
into three groups reduces still further the value 
of any general conclusions. 

Everyone will agree that if ramisection is of any 
practical use, this fact should be established beyond 
doubt. Those who use it and claim good results 
will go on using it, but this is not sufficient. Such 
a pronouncement as has appeared in The Lancet 
bids fair to prevent the adoption of ramisection, 
at any rate in Great Britain and possibly else- 
where. Any value that the procedure may have— 
and beyond doubt it has a certain value—will be 
lost to British surgeons. It is unlikely that the 
ten antagonists in England will go further with 
the question—they have uttered their final word of 
condemnation, and believing what they do believe, 
they would not be justified in using ramisection 
under any circumstances. The value must be 
assessed elsewhere. It appears that the best way of 
doing this would be to place the matter in the hands 
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of a special committee for investigation in centres 
where the operation is used. Such a committee 
should inquire into the condition of patients both 
before and after operation over a period up to two 
or three years. The time and energy necessary for 
such an investigation would be well spent. As far 
as Australia is concerned, the matter is one for the 
College of Surgeons of Australasia. We commend 
it to their careful consideration. 


<i 
—- 





Current Comment. 


AND THE THYREO™) AND 


ADRENALS. 


PIGMENTATION 


THE possibility that the degree of pigmentation of 
the skin may be used as an index of adrenal activity 
is not a new conception. The association of pig- 
mentary changes in Addison’s disease with adrenal 
inefficiency has long been recognized, and recently it 
has even been suggested that the skin pigmentation 
of native peoples may be due to a low adrenal out- 
put as a racial characteristic. When “Insulin” was 
introduced into India some controversy arose there 
concerning the results of standardization experi- 
ments. Acton and Bose showed that the apparent 
discrepancies were due to the use, of rabbits of 
different degrees of pigmentation. It is said that 
adrenalin and “Insulin” are antipathetic, that 
adrenalin converts glycogen into glucose and, if 
poured forth in excess, may cause hyperglycemia. 
There is also evidence that the activity of the 
thyreoid may have an effect on the sugar content 
of the blood, and the administration of “Insulin” 


Graves’s disease. It is interesting, therefore, to 


note the results obtained by J. P. Bose who studied | 


the effects of the administration of “Insulin” and 
adrenalin to animals of varied degrees of pigmenta- 
tion.1 Groups of albino, black and brown rabbits 
were selected. The diet of all the animals was 
uniform and all were starved for a period of sixteen 
hours before each experiment. As a result of the 
administration of one physiological rabbit unit, that 
is, three clinical units, of “Insulin” per kilogram 
of body weight, the blood sugar of the albino rabbits 
was reduced on an average by 41:6%, of the black 
variety by 60% and of the brown variety by 65%. 
None of the albino rabbits gave clinical evidence 
of hypoglycemia, whereas most of the black variety 
were to some extent affected, while 25% of them 
suffered from rather severe hypoglycemic reactions. 


hypoglycemic convulsions, and some could be 
revived only by the intravenous administration of 
glucose. The injection of adrenalin in a dosage of 
0-15 milligramme per kilogram of body weight was 





1Indian Journal of Medical Research, July, 1930. 





| due to suprarenal fatigue. 





followed by even more striking results. One hour 
after injection the albino rabbits’ blood sugar was 
found to have increased on an average by 132-:7%, 
as compared with an average increase of only 36-6% 
in that of the brown rabbits. The greater part of 
the thyreoid of each of the white rabbits was then 
excised, great care being taken to avoid damage to 
the parathyreoids. Injection of “Insulin” in the 
same dosage as was employed in the earlier experi- 
ment was followed by an average decrease of 66% 
in the blood. sugar. All the animals, formerly very 
resistant, had severe reactions and two died in 
hypoglycemic convulsions. Administration of 
adrenalin in the same dosage as before thyreoidec- 
tomy resulted in an average rise ef 68-4% in the 
blood sugar content, a much poorer response than 
in the former experiment. This may be taken as 
suggestive of the probability that the thyreoid acts 
in conjunction with the adrenals and in antagonism 
with “Insulin.” 


Injection of “Insulin” in a dosage of one clinical 
unit per ten kilograms of body weight into seven 
normal, healthy Indians resulted in an average 
maximum fall of 24% in the blood sugar. Adminis- 
tration of an average dose of 0-5 milligramme of 
adrenalin to the same group was followed by an 
average maximum rise in blood sugar of 293% and 
in systolic blood pressure of 11:1%. Indians affected 
with leucoderma and the pigmentation associated 
with kala-azar were studied. The average maximum 
decrease in blood sugar in the former after “Insulin” 
administration was 15-4%, as against 348% in the 
latter. Adrenalin injection was followed by an 
average maximum increase of 565% in the blood 
sugar and 15:3% in the systolic blood pressure of 
those affected with leucoderma, as compared with 
145% and 7:2% respectively of those suffering from 
kala-azar. A course of treatment was administered 


has become a recognized therapeutic procedure in | to the latter group and the experiment was repeated. 


Their response both to “Insulin” and adrenalin as 
regards blood sugar and blood pressure then 
approximated to the normal. Bose takes this as 
indicating that treatment improves the efficiency of 
the adrenals in this condition, though, as has been 
shown by Napier, pigmentation does not clear up 
immediately. 

Bose’s interesting observations open up several 
avenues for thought. The possibility that the skin 
pigmentation associated with exophthalmic goitre 
may be a result of adrenal inadequacy raises the 
question as to whether the wild, unruly action of 
the thyreoid in this disease may not be due primarily 
to an effort on the part of the gland to take up the 
work which for some reason or another the adrenals 
are unable efficiently to perform. Though little 
actually is known concerning the etiology and 


Nearly all the brown rabbits were attacked by | pathology of hemochromatosis diabeticorum, its 


dependence on a condition of adrenal inefficiency 
does not appear likely on the available evidence. 
Obviously chloasma gravidarum might possibly be 
Further study, com- 
paring the effects of “Insulin” and adrenalin on 
normal Europeans and natives, should be of value. 
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Abstracts from Current 
Wedical Literature. 


BACTERIOLOGY AND 
IMMUNOLOGY. 


The Production of Diphtheria 
Antitoxin. 


H. Nisummura (Journal of Immun- 
ology, December, 1929) suggests that 
the Schick test is useful and 
economical in the selection of horses 
for immunization by making a pre- 
liminary estimate of the antitoxin 
content of the blood serum before 
resorting to one of the methods of 
titration of antitoxin. Park and 
Zingher had pointed out that persons 
failing to react to the Schick test 
respond to toxin-antitoxin injections 
with the production of antitoxin more 
readily than those who react in a 
positive manner. Attempts were made 
to test the presence or absence of 
diphtheria antitoxin in the blood of 
animals by the cutaneous method, and 
it was found that there exists a close 
parallelism between the cutaneous 
reaction and the antitoxin content of 
the bloed. 


The Inheritance of the Blood Group 
Factors. 


G. K. Kirwan Taytor (Journal of 
Pathology and Bacteriology, April, 
1930) carried out an investigation into 
the inheritance of blood groups. 
Smith’s view that the agglutinins in 
a baby at birth are always derived 
from the mother, while those found 
later have been developed afresh by 
the baby and may be the same or dif- 
ferent from those originally found, 
was not confirmed. Two hundred and 
fifty families, including four sets of 
twins, were investigated. No baby 
was found to possess an agglutinogen 
which was not present in either of 
its parents. In every case the factors 
present in the babies would agree with 
both the “independent pair” and the 
“triple allelomorphs” theories of 
heredity. It should be emphasized 
that no child of a Group I parent 
belonged to Group IV; of sixteen 
babies with a Group I parent all 
except one had an agglutinogen pre- 
sent. In those families in which one 
parent belonged to Group I and the 
other to Group IV, the mothers were 
asked to bring any other child they 
had to be grouped. In three cases 
one other child was brought; one was 
Group II and two were Group III. Of 
nine children born of the combination 
of Group I and Group IV parents no 
child belonged to Group I or IV. 
These results support § Bernstein’s 
theory that there exist three multiple 
allelomorphs which are the hereditary 
factors of the blood groups. In four 
lots of twins, all binovular, only one 
pair showed the same factors present. 
In fourteen instances the serum of the 
baby contained an agglutinin which 
was not present in its mother’s serum. 
In these fourteen cases, therefore, the 
serum of the baby would have agglu- 
tinated the corpuscles of the mother 





and transfusion of the baby with the 
mother’s blood would have been 
contraindicated. The sex of the baby 
does not seem to bear any relation to 
its blood group factors. The author 
concludes that an enormous amount of 
evidence supports the conclusion that 
no child can possess in its blood an 
agglutinable substance which is not 
present in one of its parents. 


Cultivation of an Acid-Fast Bacillus 
from Leprosy. 


W. B. Wuerry (Journal of Infec- 
tious Diseases, March, 1930) details 
the medium used and variations of 
oxygen and carbon dioxide supplied 
for the successful cultivation of 
Hansen’s bacillus. The medium used 
was prepared as follows. The white 
of a hen’s egg is boiled in one hundred 
cubic centimetres of distilled water 
containing 3% to 6% glycerine. It 
is then filtered through cotton. About 
one-half of the yolk of the egg is 
boiled in the filtrate and it is again 
filtered through gauze. The filtrate 
is autoclaved for twenty minutes at 
twenty pounds pressure. One cubic 
centimetre of the glycerinized ovo- 
mucoid yolk solution is mixed aseptic- 
ally with one cubic centimetre of oleic 
acid and one to two drops of auto- 
claved distilled water. The mixed 
medium is solidified in the slanting 


- position and put in an ice box to allow 


water of syneresis to collect. The 
medium is semi-solid. Variations in 
the oxygen and carbon dioxide supply 
were secured. With some anaerobic 
conditions were supplied, in others 
little oxygen and increased amount of 
carbon dioxide, in others again oxygen 
and carbon dioxide were provided, and 
in a fourth series no oxygen but 
carbon dioxide was present. Prolifera- 
tion is recognized by making smears 
of the semi-solid culture medium and 
was apparent for three cases kept at 
35° to 37° C. at the end of four to 
six weeks. 


The Corper-Uyei Culture Method in 
Examination of Sputum for 
Tubercle Bacilli. 


JoHN SUMTER CUNNINGHAM (Journal 
of Laboratory and Clinical Medicine, 
March, 1930) gives the result of his 
observations on the comparative 
efficiency of the Corper-Uyei culture 
method and the ordinary Ziehl-Neelsen 
smear method of examining sputum 
for the presence of tubercle bacilli. 
For the cultures one cubic centimetre 
of sputum was placed in a sterile 
graduated and corked fifteen cubic 
centimetre conical centrifuge tube 
and an equal quantity of 6% sulphuric 
acid was added. A thorough mixture 
was obtained by beating the contents 
of the tube with a sterile glass rod 
having an enlarged end. In this 
manner the acid was allowed to per- 
meate the sputum and exert its bac- 
tericidal effect on contaminating 
organisms present. The centrifuge 
tube was then stoppered and incubated 
at 37° C. for half an hour. The con- 
tents were next diluted with about ten 
cubic centimetres of sterile 0-85% 
sodium chloride solution, mixed well 





and centrifugalized for five minutes. 
The supernatant fluid was. decanted 
and a generous portion of the residue 
was planted on the slant surface of 
the crystal violet-potato medium. The 
cotton wool plug, impregnated in its 
lower half with hot vaseline-paraffin 
mixture, was inserted into the tube 
and allowed to cool and _ harden. 
Finally, the plugged tube was capped 
with tinfoil and incubated at 37° C. 
for a minimal period of ten weeks. 
The medium is prepared by cutting 
large, clean peeled potatoes free from 
surface defects into cylinders about 7:5 
centimetres long and fifteen milli- 
metres in diameter. The cylinders 
are halved longitudinally and immedi- 
ately soaked in a 1% solution of 
sodium carbonate containing one in 
75,000 crystal violet (the dye and 
sodium carbonate should be mixed just 
prior to use to prevent decolorizing) 
for from one to two hours. After 
this the cylinders are gently wiped 
off with a clean towel and are intro- 
duced into a sterile culture tube con- 
taining 1:5 cubic centimetres of 
glycerol broth, cotton plugged, and 
are sterilized in an autoclave at fifteen 
pounds pressure for at least thirty 
minutes. A series of three hundred 
and fifty specimens of sputum was 
examined by the culture method and 
stained smears. Thirty-eight positive 
diagnoses were obtained by the culture 
method and thirty-three by the 
examination of smears. 


The Relative Insusceptibility of 
Young Rabbits to Streptococcal 
Toxin. 

H. J. Parish anno C. C. OKELL 
(Journal of Pathology and Bacteri- 
ology, July, 1930) record tke observa- 
tion that when small rabbits (one- 
third to one kilogram) and large 
rabbits (two kilograms) are injected 
intravenously with suitable doses of 
broth cultures of scarlet fever strep- 
tococci or scarlet fever toxin, the. small 
rabbits survive for significantly longer 
periods. This relative insuscepti- 
bility of small rabbits is paralleled 
in some degree by the observations 
of Cooke and others on the Dick test 
in young children. The susceptibility 
of the small rabbit could not be 
increased by artificial sensitization. 


The Upper Respiratory Flora of 
Infants in Relation to the 
Common Cold. 

YALE KNEELAND, JUNIOR, (Journal of 
Experimental Medicine, April, 1930) 
records the results of his observations 
on the upper respiratory flora of 
infants. Cultures were made from 
nose and pharynx and plated on fresh 
rabbit’s blood agar plates. In 80% 
of cases the initial throat cultures 
taken a few hours after. birth 
remained sterile. After the first feed- 
ing organisms began to appear, the 
first being non-hemolytic streptococci 
in 60% of cases, with staphylococci 
next in frequency. During the first 
two weeks of life potential pathogens 
(Pfeiffer’s bacillus, pneumococci and 
hemolytic streptococci) were not 
recovered and Gram-negative cocci 
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were very few. Nasal cultures were 
also sterile in 85% of cases on the 
first day of life and remained so in 
40% of cases on the second day as 
well. After this organisms were 
invariably present in the nasal cul- 
tures with Staphylococcus albus pre- 
dominating in most instances. As in 
the throat cultures potential pathogens 
were never recovered from the nose 
during the first two weeks of life. 
Staphylococci were most numerous, 
with diphtheroids next. During the 
ensuing months the potential patho- 
gens may appear without giving rise 
to symptoms and by eight months the 
infant’s flora is entirely comparable 
to the adult’s. There is no evidence 
of a specific bacterial incitant for the 
first colds of infancy. In infants with 
recurrent colds secondary infection of 
the nose with pneumococci and 
Pfeiffer’s bacillus probably plays a 
part. 





HYGIENE. 


Abnormalities Produced in the 
Organism by Electricity. 

O. R. LANGwortHY AND W. B. 
KOUWENBOVEN (The Journal of Indus- 
trial Hygiene, February, 1930) intro- 
duce their study on abnormalities pro- 
duced in the organism by electricity 
by a review of work done previously 
on the subject and a statement of the 
various factors to be taken into con- 
sideration in connexion with the 
response of the organism to an electric 
current. It is pointed out that low 
voltage currents, such as are used 
ordinarily for domestic and manufac- 
turing purposes, may cause death 
under certain circumstances. The 
strength and type of current and dura- 
tion of contact are important factors. 
Deaths in human beings from electric 
shocks may be divided into four 
groups: deaths from asphyxiation 
from prolonged tetany, primary heart 
failure with ventricular fibrillation, 
respiratory failure through nervous in- 
hibition, and delayed death from burns 
or other complications. The experi- 
ments conducted dealt primarily with 
deaths in the third group due to 
damage to the nervous system. Rats 
were chosen as subjects and series 
were electrocuted by the application of 
alternating and continuous currents 
at 110, 220, 500 and 1,000 volt 
potentials. The times of application 
were varied in each group. Electrodes 
were applied to the top of the skull 
and the base of the tail. The rats 
were anesthetized with ether prior to 
the application of the terminals and 
allowed to recover from the effects 
before the current was applied. The 
mortality was found to increase in 
proportion to the depth of the anes- 
thesia. Sex was found to exercise 
no influence in varying susceptibility. 
but small young animals were found 
to be less resistant than adults. With 
low potential currents, more injuries 
were caused by alternating currents 
than with direct, but these differences 
disappeared when a 500 volt current 
was used, and at 1,000 volts the con- 





tinuous current produced _ greater 
injury than the alternating, especially 
in relation to the time of application. 
In many cases respiration failed and 
the animals did not recover; many of 
the animals that survived, showed 


“paralysis of the hinder portion of 


the body with incontinence and 
hematuria. This was more common 
with the alternating circuit. Certain 
rats died in a few hours of hemor- 
rhage of the cerebral ventricles; 
others recovered completely. The 
abnormalities produced by each group 
were characteristic. The continuous 
current often produced symptoms of 
central nervous irritation, such as 
convulsions, priapism or paralysis. 
Particularly with the alternating cur- 
rent hemorrhages at contact with the 
electricity were common. A large 
hemorrhage in the spinal cord was 
found in all animals in whick there 
was paralysis of the posterior portion 
of the body. The nerve cells showed 
characteristic abnormalities. 


Occupational Skin Diseases. 

Bruno Briocnh (The Journal of 
State Medicine, July, 1930) discusses 
occupational diseases from the bio- 
logical viewpoint. Artificial eczema 
is an idiosyncratic disease. Through 
modern experimental methods, especi- 
ally in the study of idiosyncrasy, the 
differences between idiosyncrasy and 
allergy have narrowed. There are 
interrelationships and analogies 
between both phenomena, so that both 
can be brought under the same head- 
ing. A skin develops an eczematous 
dermatitis only when it comes in con- 
tact with a substance against which 
it has a congenital sensitivity, or as 
most frequently happens, through a 
sensitivity developed as a result of 
previous contact. There are two 
methods of research by which it has 
been sought to justify the inclusion 
of idiosyncratic reactions under the 
heading of allergy. One is the demon- 
stration of specific antibodies in idio- 
syncratic patients and the other is 
the production of experimental idio- 
syncratic diseases through specific 
sensitization. The former has been 
done by Prausnitz and _ Kiistner; 
these observers showed that if serum 
from an_ idiosyncratic person is 
injected intradermally into a normal 
person and if the antigen is then 
introduced into this area, a wheal is 
formed. The latter has been done by 
Karrer and the author with the active 
principle of the primrose plant. The 
author discusses the measures which 
should be adopted in industry for the 
elimination of persons likely to be 
affected by occupational dermatoses. 


Leishmania Donovani in Human 
Feces. 


H. E. Snortr, R. O. A. Smitn, H. A. 
H. D’Smva anp C. S. SwWAMINATH 
(Indian Journal of Medical Research, 
October, 1929) report finding typical 
Leishmania donovani in stools of a 
person suffering from Indian kala- 
azar. The patient was a boy, aged 
eight years, who had received thirty 
injections of antimony potassium 





tartrate for kala-azar in the year 1928. 
Liver puncture on August 18, 1929, 
revealed the presence of Leishmania 
donovani. Three days afterwards the 
boy developed a dysentery and passed 
stools which, on macroscopical and 
microscopical examination, were 
typical of bacillary dysentery. Slides 
were prepared from the fresh stools 
on two successive days. The films 
were fixed in osmic acid vapour fol- 
lowed by methyl alcohol and siained 
by Giemsa stain. Scanty, but typical, 
examples of Leishmania donovani 
were observed in films from each day’s 
stools. The amount of blood in the 
stools was not sufficient to account 
for even the majority of the parasites 
which must have come from the intes- 
tinal wall. The question as to whether 
the shedding of parasites takes place 
only when there is a loss of con- 
tinuity of the intestinal epithelium, 
either through dysentery or some 
other cause, remains to be determined. 
Dysentery is, however, recognized as 
a frequent complication of kala-azar 
and would amply suffice for the dis- 
semination of the infection. The 
authors mention that this is the first 
occasion on which Leishmania 
donovani have been definitely found in 
the stools. It is important that 
further investigation should be made 
into the actual conditions prevailing 
in the bowel when dysentery occurs 
during the course of kala-azar, whether 
such dysentery is caused by the kaia- 
azar or not. 


Carbon Dioxide as a Respiratory 
Stimulant. 

DovcLtas P. MurpHy AND CecIL K. 
DrinKER (The Journal of Industrial 
Hygiene, March, 1930) has made a 
study of the action of carbon dioxide 
in 5% and 10% concentrations as 
respiratory stimulants in carbon mon- 
oxide poisoning. Twelve adult cats 
were subjected to progressive carbon 
monoxide poisoning until death 
resulted. Inhalations of 5% and 10% 
mixtures of carbon monoxide and 
oxygen were given at various stages 
during the progress of the poisoning 
in order to determine their relative 
powers as_ respiratory stimulants. 
Early in the asphyxia stimulation fol- 
lowed the inhalation of both mixtures. 
Later the 5% mixture gave no stimu- 
lation, while the 10% mixture elicited 
some response. At the end of the 
experiment or near the death of the 
animal neither of the mixtures was 
in any way effectual in increasing the 
ventilation rate. From the observa- 
tions the authors draw two conclu- 
sions. In the first place, 10% carbon 
monoxide is more effectual in the 
treatment of certain degrees of carbon 
monoxide asphyxia than a 5% mix- 
ture. In the second place, artificial 
respiration should be administered to 
persons who are breathing, but who 
are suffering from severe grades of 
asphyxia. In these persons a brief 
period of artificial respiration will 
induce conditions favourable to the 
stimulation of breathing by the 
carbon dioxide in the inhalation 
mixtures. 
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Special Articles on Diagnosis. 


Contributed by Request. 


XV. 
TUBERCULOUS DISEASE OF THE HIP. 


THERE are two distinct periods in tuberculous disease 
of the hip, in each of which the problem of diagnosis is 
different. The first period is at the onset, when we have 
to convince ourselves whether the lesion is tuberculous 
or not and so justify ourselves in that we do not on the 
one hand recommend an unnecessary period of immobiliza- 
tion, and on the other that we do not prejudice the child’s 
condition by allowing ambulation on an affected hip. 
The second period is at a later stage, when the child has 
been under treatment for a condition of the hip that has 
been diagnosed as tuberculous, or some similar ccndition 
that has demanded rest in bed and in which locomotion 
is not possible, when we have to decide if the lesion is 
tuberculous or otherwise. 


The Early Stage. 


In our preliminary consideration of any case there are 
two points to remember, namely, that tuberculosis of the 
hip is uncommon before the age of two years, and that a 
history of injury is not of much value. The latter can be 
practically always elicited on inquiry and, after all, in 
what healthy child could not such a history be found? 


In the early stages the child is brought with the story 
of limp and pain not infrequently referred to the knee. 
When the child is stripped for examination, it will be 
seen that it stands on the unaffected leg and saves the 
limb in question, standing with the hip and knee slightly 
flexed, and if it is made to walk, a limp is evident; 
the child walks on the ball of the toes of the affected 
limb, the heel being raised and the knee and hip slightly 
flexed. The reason of this is to take the weight through 
the resilient arches and so prevent jar being transmitted 
to the hip joint. If he is asked to jump from a height 
of about a foot, it will be seen that he lands on the 
unaffected foot and takes no weight at all on the affected 
side. He complains of pain on the inner side of the knee 
generally, but cannot locate a definite spot; this has been 
termed a reflex referred to the obturator nerve, perhaps as 
good an explanation as any of a condition of which we 
are ignorant and without proof. Movements of the knee 
are free and cause no pain unless at the same time the 
hip is moved. Even in the early stages there is a slight 
degree of wasting of the affected side. 

Examination should be continued with the child lying 
on its back on a flat table and the following points 
looked for. 

The first point to determine is whether the lesion is 
extraarticular or intraarticular. Lesions involving the 
joint cause limitation of movement in every direction; 
lesions outside the joint only restrict certain movements. 

These children generally lie on their back with the 
legs fully extended and at the moment no flexion of the 
hip is apparent, but, should the hand be passed under 
the back, it will be felt that there is a slight forward 
curve to compensate for the flexed leg being brought 
down into the extended position. 

If flexion of the back be obliterated, the full degree of 
flexion of the affected limb, if any, will be found. This 
obliteration of the lumbar eurve is done by flexing the 
sound knee fully on to the abdomen when the pelvis will 
be tilted back, carrying with it the lumbar curve, and so, 
if any flexion is present, the affected limb will come up 
to the degree of flexion in which the hip joint is really 
held. This in the early cases is somewhere from 10° to 
15°, namely, the position which gives greatest rest to an 
inflamed or distended capsule of the hip joint. 

To allay the patient’s fear of handling the limb, the 
sound limb should always be tested first and the child 
shown the movements that it is intended to perform and 
also as a means of comparison between the two sides. 





It will be found that if the hip joint is affected, there 
will be a diminution of movement in all directions, flexion, 
extension, abduction and adduction, external and internal 
rotation, and the simplest method of eliciting this is, after 
testing each movement individually, to flex both the knee 
and hip of the affected side to a right angle and then to 
perform movements of circumduction, when it will be 
found that there is muscular spasm restricting the 
circumduction at all stages. 


Diminution of abduction is best tested by flexing both 
knees to almost a right angle and placing the soles of 
the feet opposing one another, then forcing the thighs 
into abduction, when it will be seen that there is a much 
greater range of abduction on the unaffected than on the 
affected side. 

Limitation of extension is estimated by the degree of 
flexion deformity assumed as instanced above. 


If the movements are limited in all directions, then 
trouble is located within the joint and so the first step in 
diagnosis is to determine whether all or some of the 
movements are interfered with. Search must be made 
first of all for this point and then, if some movements 
only are affected and others free, examination of those 
regions which would be affected by the limited movements, 
should be carried out in search of any affection there. If 
extension is limited, some condition affecting the muscles 
that pass over the hip joint, will be found. As a rule 
there will be some enlarged glands along the external 
iliac vessels or a psoas abscess, either of which would 
affect the psoas-iliacus muscle and prevent its full exten- 
sion. If flexion only is limited, some similar affection 
involving the great trochanter, the tuber ischii or the 
ham strings should be sought. 


In the early cases of tuberculous disease of the hip there 
may be found some slight enlargement of the iliac glands, 
but these are not tender. There may also be very slight 
wasting of the glutei with an alteration in the gluteal 
fold, but in some cases, particularly with well nourished 
children, it is difficult to elicit either of these signs. 
Tuberculous lesions are accompanied by no rise of 
temperature. 


Having decided, then, that the lesion is within the joint, 
an endeavour must be made to decide whether the lesion 
is tuberculous or otherwise, and for this purpose recourse 
is made to the von Pirquet test and to radiograms. 


In the period that has elapsed for a tuberculous lesion 
in a joint to cause symptoms, especially symptoms of 
effusion, there is usually time for a von Pirquet reaction 
to be obtainable. In a child under eight the presence 
of a positive von Pirquet reaction combined with hip joint 
symptoms practically always clinches the diagnosis, and 
its absence can be taken to decide that the lesion is not 
tuberculous. Exceptions to this may occur, but they are 
not many. 


The signs furnished by X rays may be considerably later 
than in tuberculosis in other sites, such as in Pott’s 
disease. Usually the first signs are evident at from two 
to three months from the beginning of the trouble, but 
marked signs may not show up till much later, so that a 
normal skiagram showing in the first few months is of 
no value. 


There is first seen a narrowing of the joint spaces 
from the thinning by pressure of the articular cartilage; 
this is most marked at the upper and outer part of the 
joint. The question arises, however, whether at this point 
it is a thinning due to muscular contraction or whether 
the appearance of it is simulated by an abnormal posture. 
It is stated that occasionally there is seen an increase 
in joint space, that the first sign is a separation of the 
joint surfaces in cases where there is an excessive secretion 
of synovial fluid in the early days. The head and neck 
are clearer and more transparent, and their profiles lose 
in sharpness and become irregular and fluffy. Similar 
appearances may be seen in the acetabulum if it be the 
first affected. As the condition progresses, atrophy of the 
shaft and marked decalcification occur. 


In some cases, when a doubt remains, a biological test 
may be taken of material from the hip joint for injection 
into a guinea-pig, but it is a question whether it is 
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justifiable in these cases to do anything operative in the 
hip joint to obtain this material. 

The important point in the diagnosis is, first of all, to 
distinguish whether the lesion is intraarticular or extra- 
articular, and this is gained entirely by the presence or 
absence of limitation of movement in all directions. 


Differential Diagnosis. 

Usually in a young child, often below two years of age, 
in whom a tuberculous lesion of the hip is unlikely to 
occur, it is found on inquiry that there is a history of 
injury, probably a history of a fall, and the child, when 
seen, presents the symptoms of walking on the toe, limp, 
and on examination the presence of an intraarticular lesion 
with limitation of movement in all directions and some 
slight flexion deformity. A von Pirquet test will give 
no reaction and the X ray examination will reveal no 
abnormality. The question then at issue, and a very 
important one, is whether it is an early tuberculous joint 
or whether there is a synovitis of the hip joint consequent 
upon some injury. The age of a child and the absence of 
a reaction to the von Pirquet test will be strong evidence 
in favour of the latter, and it can be settled by keeping 
the child at rest for a couple of weeks, treatment which is 
quite correct for a joint effusion, if that be the cause, and 
at the end of a fortnight reconsidering the symptoms, 
when, if the condition is merely traumatic, all traces of 
trouble should have disappeared. If the condition is 
tuberculous, however, there will still be found limitation 
and pain on movement and later a von Pirquet test will 
give a reaction. 

Acute rheumatism is often mistaken for a tuberculous 
hip in young children, especially when at the moment of 
examination the affection is monarticular. The distin- 
guishing points are that rheumatism very seldom remains 
monarticular. There are found signs in other joints, 
swelling and pain. The swellings react well to salicylates 
and they are accompanied by a raised temperature, usually 
to a high degree, which does not occur in tuberculous 
lesions. 

Perthes’s disease is very likely to be ‘confused with 
tuberculosis of the hip when both are in the early stages, 
as in each the lesion is intraarticular and it may be very 
difficult to separate them, though in the Perthes condition 
there will be an absence of reaction to the von Pirquet test. 
The X ray diagnosis will be the only one possible, and 
this in the early stages is often difficult, although the 
fragmentation of the head can be detected in Perthes’s 
disease by the time symptoms have appeared. 

However, such patients should, whether suffering from 
Perthes’s or tuberculous disease, be treated in the same 
way during the first three months, by rest in bed. After 
this time a further X ray examination will reveal a 
marked difference, particularly in Perthes’s disease. when 


the fragmentation will be beyond doubt and the thickening | 


of the neck will be well marked. 
Acute conditions of the joint, such as a pus affection 





during the exanthemata or pneumonia and due to some pus | 
forming in the cotyloid cavity, can be distinguished by | 


the intense pain in the joint, the child screaming if one 


attempts to touch the joint or approach the bed, and by | 


the fact that the temperature is raised. Contrast can 


be made between this acute condition and the milder | 


chronic tuberculous condition,.the origin and slower pro- 
gress of the tuberculous hip. 
should never be made. 


The mistake in diagnosis | 


Of the extraarticular lesions, enlarged iliac glands of an | 
inflammatory nature along the external iliac vessel and | 
involving the psoas sheath cause perhaps one of the | 
commonest mistakes, especially when enlargement of the | 
glands is of low virulence and pus formation is absent | 


or of slow progress. 


In these cases the diagnosis can be | 


established by the fact that the limitation of movement is | 


confined to that of extension only, and when the knee is 


flexed on the abdomen, movements of circumduction can | 


be 
irregular 


be performed quite readily. The leucocytes will 
increased in number and there may be an 
temperature. 


| 
| 


Tuberculous affections either of the great trochanter or | 


of the tuber ischii can be distinguished from tuberculous | 


affections of the joint in the same manner, in that limita- 
tion of movement is only in one direction and not in all. 

In the diagnosis of tuberculous disease in the early 
stage the question of hysteria must be eliminated. Though 
this manifestation is not common in children, there are 
always a certain number of cases to be found in the 
course of hospital practice. It occurs not frequently, but 
certainly with enough frequency to need its consideration 
and elimination. In these cases the child will not, as a 
rule, assume the true attitude nor true gait seen with 
an early tuberculous hip, and when the child is examined, 
it is found that the movements are not confined equally 
in every direction, but that there will be some variation. 
If hysteria is suspected, the patient can be easily per- 
suaded by suggestion to develop fresh symptoms. 


The Late Stage. 


The diagnosis after the child has been affected for 
several months and has been treated for a tuberculous 
hip or a similar condition is somewhat different. 


Here additional symptoms may be expected in a tuber- 
culous lesion. Night starts are common; these are not 
found in any condition other than a tuberculous one. 
Wasting of the whole limb is always very pronounced and 
particularly of the gluteal folds, though the front of the 
joint may be thickened by the presence of tuberculous 
infiltration, and there may be an abscess seen pointing 
in some direction, either in front of the joint or travelling 
along Hunter’s canal to be evident above the knee, or 
travelling along the outer side along the tensor of the 
fascia lata. Then in the later stages, when abscesses have 
been present and have either been opened or burst and 
are still discharging, sinuses will occur. The temperature 
is not raised in the later stages of tuberculous disease any . 
more than in the early, unless there is associated with 
it some suppuration and discharge which has become 
infected secondarily by pus-forming organisms. Then the 
usual temperature of chronic suppuration will be found. 


One of the most striking signs of tuberculous disease of 
the joint is the progressive limitation of the range of 
passive movement and also the position of deformity in 
which the joint is held. In the early stages the joint is 
held in a position of slight flexion, slight abduction and 
slight external rotation, namely, the position of capsular 
relaxation, or rather that of the greatest capacity of the 
joint, where the fluid distension can be most easily accom- 
modated. At this stage there is a fair range of passive 
movement, but some limitation in all directions. As the 
disease progresses and the articular surfaces are eroded 
and destroyed, the muscular tension restricting movement 
becomes more marked and passive movement is prevented 
by this muscular spasm. And at the same time as the 
joint destruction goes on, the flexion deformity becomes 
more marked and the position of abduction is replaced 
by that of adduction; this in its turn becomes more 
intense, the more the destruction of the neck of the femur 
and wandering of the acetabulum progress. 


At this stage the fixation is partly muscular and partly 
due to fibro-caseous union between the affected joint sur- 
faces, and the position of the joint can be passively altered 
under anesthetic. 

Finally, in the stage when cure is attained the bone 
is fixed in flexion adduction deformity by bony union 
and the need for muscular fixation has disappeared. 

The deformity is not apparent when the child is lying 
supine on account of the antero-posterior or lateral bending 
of the pelvis allowing the limb to be brought straight on 
the bed and parallel to the other. 

The flexion deformity, its presence and its degree, can 
be estimated in the usual way by elimination of the 
lordotic curve by flexing the sound limb on the abdomen 
when the degree of flexion can be determined. 

Abduction and adduction are estimated by measuring 
first the real and then the apparent shortening. The real 
shortening is measured from the anterior-superior iliac 
spine to the internal malleolus, the apparent from the 
umbilicus to the internal malleolus. When the real and 
the apparent shortening coincide, the limb will be held 
in a position perpendicular to the pelvis. Should the 
real shortening be more than the apparent, then the limb 
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is held in the abducted position; should the apparent 
shortening be greater than the real, then some degree of 
adduction exists. 

The presence of abduction or adduction can also be 
estimated by outlining with ink the anterior-superior iliac 
spines, when a line joining them will show the angle at 
which the pelvis is held. Thus a conclusion can be drawn 
by comparing the incidence of the angle made by the long 
axis and the axis of the pelvis, whether the limb is held 
straight in abduction or adduction. 

The X ray appearances become more and more definite 
as the disease progresses; the acetabulum seems to lose 
its definition and its sharp outline becomes more hazy 
and appears of varying density. Its shape, too, becomes 
ovoid instead of circular and the acetabulum is seen to 
encroach further upwards at its upper border, forming 
what is called a “wandering” acetabulum. The fiuffiness of 
the outline of the head increases; areas of absorption and 
excavation are to be seen throughout the head and neck 
and there is a gradual absorption of the whole head and 
perhaps of the neck, going on until they may disappear 
altogether, or the neck may be represented by a remnant. 

Intermixed with these areas of porosis may be some 
slight thickening, due probably to calcification or new 
ossification of the areas surrounding the caseous masses. 
The shaft itself is thin and to a great extent decalcified, 
thus becoming more translucent. 

As the condition progresses and comes to an end, there 
is a gradual replacement of the caseous areas either by 
denser calcified masses or they become permeated by 
new bone and trabeculation of the bone again occurs and 
the union of this bone to the acetabulum or part of the 
ilium with which it is in contact, until finally a true 
bony ankylosis is secured. Areas of caseous thickening 
may be seen around the joint in any direction, or they 
may be seen tracking away from this into the soft tissues 
to form a tuberculous abscess. These at a later stage may 
show considerable calcification in the outline of the 
abscess. 

In diagnosis of these late cases the first thing again 
is to determine whether the lesion is intraarticular or 
extraarticular. The chief lesion that may cause difficulty 
of the extraarticular conditions is the presence of a psoas 
abscess causing flexion of the hip, but it interferes with 
only the one movement, that of extension, leaving the 
others mobile, and again, if sought, the lesions of a 
tuberculous spine will be found. 


Differential Diagnosis. 


The condition probably in which the most mistakes 
occur is Perthes’s disease where the lesion has been con- 
sidered a tuberculous one, but where later consideration 
proves that the condition has been a Perthes’s disease. 
Where the disease has existed for some time, the differen- 
tiation can be made by the fact that a tuberculous hip 
will be held rigid by muscular spasm or some other means, 


whereas Perthes’s disease will allow of a great deal of | 


movement of the joint, the movements only being restricted 
to a certain extent. Should this be found, it is fairly 
certain that on examining the X ray plates the typical 
changes will be found to show that the condition is due 
to Perthes’s disease and not tuberculous. The Perthes’s 
disease that has existed for a few months is always per- 
fectly evident radiographically; the head is seen to be 
flattened out, has lost its thickness to some extent and 
shows marked fragmentation, the so-called leopard spots; 
the neck is noted to be thickened and shows some areas 
of loss of density, and it has usually altered its angle 
more towards the right angle. Commission of this error 
in diagnosis at a late stage is becoming less frequent 
as the radiographical appearances of Perthes’s disease 
have become more known, and an earlier diagnosis can 
be arrived at. The supposed cases of cured tuberculous 
disease of the hip with good movement, or hips that were 
found to have movement after the patients had been 
under treatment for a year or more, have practically all 
turned out on closer examination to be cases of Perthes’s 
disease. 

A diagnosis has sometimes to be made in an old standing 
case with sinus formation, as to whether the lesion is 











tuberculous or is the long drawn out effect of an osteo- 
myelitis involving the neck of the femur. In this. latter 
condition there will be no reaction to the von’ Pirquet 
test; there will be the presence of sequestration which is 
of the rarest occurrence in a tuberculous hip, even if 
secondarily infected; there will be more marked sclerosis 
and definition in the margins of the bone affected. 
R. B. Wane, M.D., Ch.M. (Sydney), F.C.S.A., 
Honorary Surgeon, Royal Alexandra 
Hospital for Children, Sydney. 
or 
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THE undermentioned has been nominated for election 
as a member of the New South Wales Branch of the 
British Medical Association: 

Costello, Kathleen Florence, M.R.C.S., 1929 (England), 
L.R.C.P., 1929 (London), Number 2, St. Neot’s, 
Carabella Street, Kirribilli. 


<i 
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Wevical Societies, 


THE NEWCASTLE HOSPITAL CLINICAL SOCIETY. 





A MEETING OF THE NEWCASTLE HospiTaL CLINICAL SOCIETY 
was held at the Newcastle Hospital on June 4, 1930. The 
meeting took the form of a series of clinical demonstrations. 


Frohlich’s Syndrome. 


Dr. GREY Ewan showed a patient who was suffering 
from Froéhlich’s syndrome. The patient was a male, aged 
eighteen, who had been admitted to the Reception House, 
Newcastle, a few days before the meeting with a history 
of having left his home suddenly in the early hours of 
the morning without any reason. His relatives being 
unaware of his whereabouts, had organized search parties, 
the search being continued throughout the day and most 
of the night in his home village and neighbouring bush. 
He had been located by the police the next day some 
miles away and apparently had not been able to give any 
relevant account of his recent movements, stating he had 
been in various places, which was obviously not possible. 
He had admitted to having slept in the bush by a tree 
all night and his feet had been swollen, scarred and 
scratched in such a manner as to indicate he had been 
wandering about without socks and boots. The patient 
had been born out of wedlock and had been cared for 
since infancy by a near relative. The patient was stated 
to have been dull and peculiar since an early age and 
unable to learn at school; very little reliable information 
had been obtainable concerning the father and mother. 
He was 166-25 centimetres (five feet six and a half inches) 
in height and weighed 72:4 kilograms (eleven stone seven 
pounds). As regards clinical examination, when the 
patient was stripped the first thing that attracted the 
attention was the obvious. gynandromorphism—quite 
feminine pectoral and abdominal outlines with accumula- 
tions of adipose tissue on his pectorals, hips and mons 
veneris. The skin of the mons veneris formed a fold which 
extended on both sides of the lower abdominal region. 
The genital organs were rudimentary, the penis was small 
and undeveloped, the scrotum likewise. The testicles were 
both present, however, but poorly developed for his size 
and stature. The face as well as the body showed a 
definite adiposity and merely served to bring the condition 
under one of the numerous subgroups described, namely 
the “pudding face” type. Pubic hair was present, also hair 
in the axille and a light growth of hair on the face. The 
voice was thin and child-like, and he was also childish 
in his psyche. He also presented the tapering hand of 
adolescent hypopituitarism. There were some serrations 
of the edges of the lower incisors, but no definite 
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Hutchinson’s teeth and a high, narrow, arched palate. 
The urine was acid, the specific gravity 1025; it contained 
no albumin or sugar. There was a fairly heavy deposit of 
urates, but no evidence of polyuria. The temperature had 
remained constant at 36-8° C. (98-:2° F.) and the pulse 
rate had been 82 to the minute. Reflexes were active. 
There was a systolic murmur at the cardiac base with 
alteration of the second sound. 

Dr. Ewan pointed out that the mental status was of the 
introvert type with a superadded psychosis of a schizo- 
phrenic colouring and there had been indications of an 
inferiority complex which was not an uncommon sequele 
in these cases, the patient being conscious of his abnormal 
somatic configuration. 

A characteristic feature during the period he had been 
under observation had been one of somnolence—he 
remained dozing day and night and adopted a sleeping 
attitude as soon as he was left alone. This had been 
frequently observed in these cases and attributed to lack 
of essential secretion; in fact, the relationship of the 
sleep mechanism to pituitary disorders generally was 
one of the most interesting, if little understood, features 
in the literature on the subject. 

The diagnosis had been made directly and it seemed 
conclusive that the condition was one of a syndrome 
described by Fréhlich and termed by Bartles dystrophia 
adiposo-genitalis. No opportunity had been afforded to 
support this by exclusion by employing pharmacodynamic 
tests, namely, by utilizing hypophysine or thyroidine or 
a basal metabolism determination. Essential primary 
eunuchism could be excluded by the gynandromorphism 
and the proportional length of the extremities. Adiposis 
dolorosa and myxedema could likewise be excluded as 
having nothing in common with the features presented 
by the patient. The origin of the hypophyseal disorder 
naturally had to be considered and taking into account 
the history, though lamentably brief, the syndrome seemed 
to have existed for a considerable number of years and 
in this case seemed to Dr. Ewan to come under the 
category of a congenital anomaly of the pituitary gland. 
There did not seem to be any evidence to indicate neoplasm 
and the history was against this, though it had to be borne 
in mind that congenital syphilis was a possibility and the 
condition might yield to intensive antisyphilitic medica- 
tion, but as yet the blood serum has not been submitted 
to the Wassermann test. It seemed most satisfactory in 
these cases to regard the whole of the gland as being 
involved and in this connexion Dr. Ewan referred to an 
article by Cervera and Torres-Carreras, appearing in 
Endocrinology, March-April, 1929, at page 184. These 
authors had discussed the causation of the condition and 
pointed out that the hypophysis was considered as a triple 
gland (anterior lobe, posterior lobe and pars intermedia). 
The posterior lobe had been taken to be a simple organ 
regulating fat metabolism or at least as regulating fat 
distribution in the body. From this it had been deduced 
that the dystrophia adiposo-genitalis must necessarily be 
the result of hypofunction of the posterior hypophyseal 
lobe. On the other hand, to the anterior lobe had been 
ascribed control of growth and of the development of bone 
and the genital organs. The pars intermedia was sup- 
posed to have the same function as the posterior lobe, 
although more intense. Cervera and Torres-Carreras had 
gone on to state that if they accepted this scheme as a 
whole, they were obliged to admit in consequence that in 
the patient described by them the whole of the gland 
had been attacked and had become hypofunctional. 
Admitting the logic of the hypothesis of the complete 
hypofunction, they had tried to stimulate the whole 
function of the hypophyseal gland by X rays. 


Dr. Ewan described in detail the method of radiation | 
| described by Osler under 


had become a normal individual, carrying out in a proper | classification of the types of influenza. 


used by these observers and the dosage. Their patient 
manner all the physiological functions, feeling all the 
restlessness of the normal male, and offering in the clinical 
examination a harmonious organic configuration. 


Cervera and Torres-Carreras had concluded that it was 
very probable that more than one case of dystrophia 
adiposo-genitalis, considered as a symptomatic manifesta- 
tion of the classic eunuchism, had been a simple state 





of hypofunction or dysfunction of the hypophyseal gland, 
or there might be a veritable Fréhlich’s syndrome due to 
functional disorders of the hypophysis without neoplasm. 


Dr. Ewan said that he had had some trouble in securing 
Roéntgenograms of his patient’s skull and hands, and 
although he had given him preliminary medication with 
hyoscine and morphine, the radiographer had _ been 
obliged to seek the aid of the anesthetist. In the lateral 
view of the skull the pituitary fossa would be seen to be 
somewhat square in outline with prominent anterior and 
posterior clinoid processes, and relatively might be 
regarded as containing a gland somewhat smaller than 
usual. The R6ntgenogram of the hands showed some 
increased density of the epiphyseal regions of the proximal 
phalanges, but there was no indication of any persistence 
of the epiphyseal lines. 


Leontiasis Ossea. 


Dr. RowLanp Pittrar showed a patient with leontiasis 
ossea, diagnosed as such by Dr. Antill Pockley in 
December, 1926, and confirmed by X rays at that time. The 
patient was shown by Dr. Pittar to demonstrate the 
progress of the disease from December, 1926, to December, 
1929. He explained that in 1926 there had been a slight 
proptosis of the left eye with free movement in all direc- 
tions and vision with correcting glass had been °/; partly. 
The fundus had been normal. X ray examination at that 
time had revealed ethmoid and antra on the left side to 
be slightly duller than on the right. The orbital plate 
of frontal and sphenoid on left side had shown marked 
thickening with great diminution of sphenoidal fissure. 


In 1929 the whole clinical picture had changed. The left 
eye was now markedly proptosed and practically fixed; 
complete blindness was present, caused by optic atrophy. 
The right eye was in much the same condition as the 
left had been in 1926. X rays revealed a very pronounced 
thickening of all the bones of the orbit on the left side, 
with involvement of ethmoid and antram on the right side. 

According to Lawford Knaggs, these cases of leontiasis 
ossea fell into two groups: (i) A creeping periostitis of 
the bones of the face and skull, the origin of the 
disease springing from the nasai fosse or their accessory 
sinuses; (ii) a diffuse osteitis of the bones of the face and 
skull. Dr. Pittar was of the opinion that this case 
belonged to the former group. The prognosis, as far as 
his eyes were concerned, was complete blindness and, 
finally, enucleation of both globes would be necessary on 
account of their disorganization following a great degree 
of proptosis. 


Varicose Veins. 


Dr. IpRis Morcan showed a male, aged thirty, in whom 
a varicose vein of the leg, commencing midway between 
the ankle and the knee and terminating at the external 
saphenous opening, had been thrombosed by two injections 
of quinine and urethane of one cubic centimetre each 
throughout its entire length of fifty centimetres (twenty 
inches). The needle had been inserted into the vein and 
the leg elevated while the leg was in this position. The 
sclerosing fluid had been injected into the collapsed vein. 
Ten inches of vein had been affected by one cubic 
centimetre. 


“Cerebral Infiuenza.” 


Dr. Morgan showed a patient with “cerebral influenza,” 
and read the case records of three others. These four 
patients had been seen by him during the last two months. 
He said that “cerebral influenza” was probably an unscien- 
tific term, but was used to indicate a type of condition 
the heading nervous in his 


Dr. Morgan said that he had seen about forty cases in 
the wards of the Newcastle Hospital during the past eleven 
years. The four whose histories he presented to the 
meeting, were typical and exhibited certain outstanding 
characteristics which he regarded as indicative of an 
influenzal infection, manifesting symptoms referable to 
the central nervous system. 
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Influenza was still a term used to include a heterogenous 
collection of clinical states. No agreement had been 
reached concerning the identity of the causal organism. 
Osler followed his definition by stating that clinically the 
disease had protean aspects and tended to attack the 
respiratory mucous membrane. 

Dr. Morgan enumerated the following points and stated 
that they were characteristic of the clinical condition he 
was describing, which he called cerebral influenza and of 
which he considered the patients shown to be examples: 
(i) Sudden onset with persistent severe headache and 
frequently aching pain and tenderness in the back of the 
neck; (ii) high fever from the onset; (iii) resemblance 
to typhoid fever in the acute stage; (iv) prominence of 
symptoms referable to the central nervous system, for 
example, delirium, restlessness, meningismus; (v) spon- 
taneous resolution in from five to ten days in the majority 
of cases; (vi) invariable appearance of signs of infection 
of the mucosa of the respiratory tract, in many cases some 
days after the onset of the illness; (vii) apparent low 
infectivity—no “contact” cases were seen in wards or 
households from which patients came; (viii) epistaxis 
seen in a number of instances. 

The infections had occurred sporadically and also in 
small groups of four to eight in the Newcastle Hospital 
during the last eleven years. 

The term “cerebral influenza” was intended to convey 
the idea that the cause of the illness was an infection of 
the mucosa of the respiratory tract, that the brunt of the 
toxemia appeared to fall on the central nervous system, 
and that the organism was probably one of the group 
generally suspected of being present in influenza. 

The first patient was a male, aged twenty-four, who 
had been admitted on March 27, 1930. Eight days prior 
to admission he had complained of severe headache across 
the vertex of the skull and down the back of the neck. 
He had described this pain as severe and said that it had 
not abated at all. There had been no coryza or cough. 
Two days before admission he had developed a widespread 
macular erythema, resembling measles, but the spots had 
been more disseminated. There had been a slight disten- 
sion of the abdomen and no other abnormal signs or 
symptoms. The temperature had remained constantly 
between 38-9° and 39-3° C. (102° and 102-8° F.) for six 
days. The rash had faded and a number of spots, closely 
resembling a typhoid roseala, had appeared on the 
abdomen. The spleen had not been palpable, but was 
enlarged to percussion. 

On March 28, 1930, the blood had failed to react to the 
Widal test. In spite of this result and in view of the 
fact that a dicrotic pulse was noted, one hundred million 
typhoid organisms had been injected intravenously. The 
temperature had risen and had then commenced to fall 
by lysis. Whether this was a result of the protein shock 
or not Dr. Morgan was not prepared to say. It had 
become normal in four days and had remained normal. 
The blood had again failed to react to the Widal test. 
A blood examination on April 3, 1930, had revealed 17,500 
leucocytes per cubic millimetre. As this was done after 
the injection of the foreign protein the result could not 
be regarded as contraindicating a disease in which a 
leucopenia was usualiy found. 

Epistaxis had been noted on March 28, 1930, and head- 
ache and neck stiffness had been persistent and severe. 
Towards the fifth day signs (rhonchi and rales) had 
appeared in the chest, indicating an infection of the 
mucous membrane of the respiratory tract. 

Typhoid fever being excluded by the result of the 
Widal tests and the fall of the temperature and sub- 
sidence of symptoms in a week, the diagnosis of cerebral 
influenza, based on the infection of the respiratory mucosa 
and the persistent headache and stiffness of the neck, had 
been made. No lumbar puncture had been performed. 

The second patient was in hospital, but was too ill to 
be brought to the meeting. He was twenty-seven years 
old and had been admitted on April 28, 1930. He had been 
delirious on admission. He did not remember coming 
into hospital. On admission his cerebration had been 
slow and he had soon become delirious. He had become 
ill five days before admission with severe persistent head- 
ache (frontal) and shivering. There had been no neck 











rigidity, but he had been delirious for six days, during 
which time the temperature ranged between 39:4° and 
40° C. (103° and 104° F.). A lumbar puncture had 
yielded 40 cubic centimetres of fluid under increased 
pressure. The fluid had contained fifteen cells per cubic 
millimetre and had been: sterile on culture. The type of 
cells had not been stated. The blood had not reacted to 
the Widal test. The temperature had fallen on the sixth 
day and the patient was recovering. A leucocyte count on 
May 1, 1930, revealed 13,800 leucocytes per cubic milli- 
metre. The neutrophile cells had been 76-15%, the smail 
lymphocytes 18-5%, large lymphocytes 4% and large mono- 
nuclear cells 1%. Signs indicative of involvement of the 
mucosa of the respiratory tract had appeared later. Con- 
valescence had been complicated by the appearance of a 
number of furuncles. 

Dr. Morgan said that the sudden onset in this patient 
with persistent severe headache and high temperature, 
the overshadowing of the whole clinical picture by the 
nervous symptoms and the acuteness of the illnesses in 
these two patients led one to conclude that they were 
caused by the same organism. 

The third patient was before the meeting. The patient 
was a boy, aged ten years. He had been admitted on 
April 30, 1930, with a diagnosis by the recommending 
doctor of meningitis. 'The mother stated that the child 
had had a severe headache for two days. (All three 
illnesses had commenced with severe and persistent head- 
ache.) The child had vomited on the day before admission. 
On admission the temperature had been 38°3° C. (101° F.), 
the pulse rate 86 and the respiratory rate 26. The com- 
paratively slow pulse had suggested the possibility of 
typhoid fever. On admission there had been well marked 
meningismus. Kernig’s sign had been present and the 
muscles of the back of the neck very stiff. A lumbar 
puncture had yielded ten cubic centimetres of clear fluid 
under slightly increased pressure. No cells had been 
present in the fluid. On May 2, 1930, the abdomen had 
been distended and there had been some tenderness along 
the ascending colon. The leucocytes had numbered 8,750. 
The neutrophile cells had been 53%, small lymphocytes 
36%, large lymphocytes 3%, eosinophile cells 1% and large 
mononuclear cells 7%. The temperature had ranged 
between 38°3° and 39:4° C. (101° and 103° F.), once reach- 
ing 40° C. (104° F.) and falling by crisis on the sixth day. 
It had been normal for two days. 

Signs indicative of a small patch of pneumonia had 
appeared in the lung on May 3, 1930, but the leucocyte 
count excluded true lobar pneumonia. Epistaxis had 
occurred. 

The fourth patient presented some points similar to 
those noted in the other three. The fever had been more 
prolonged, however, and rhonchi had become audible in 
both lungs seventeen days after admission. The blood 
had twice failed to respond to the Widal test. The leuco- 
cytes had numbered 8,125 per cubic millimetre, the neutro- 
phile cells had been 71%, small lymphocytes 20%, large 
lymphocytes 2:-5% and large mononuclear cells 6%. The 
temperature on admission had been 40° C. (104° F.) and 
had averaged 39-4° C. (103° F.) for seven days. It had 
then fallen by lysis. Convalescence had not begun for 
three weeks. Nervous symptoms had been prominent. He 
had talked at random and there had been periods of 
extreme restlessness varied with drowsiness. Cough had 
appeared on the second day and blood-stained sputum on 
the sixth day. 

The only points that Dr. Morgan suggested in treatment 
were: (i) Prompt lumbar puncture, when signs of 
meningeal involvement were present; (ii) adrenalin 
injected hypodermically every six hours; (iii) administra- 
tion of morphine to insure rest. bs 


Orbital Swelling for Diagnosis. 


Dr. KertH WATKINS showed a child, aged five years. 
There was a history that for seventeen months there had 
been a swelling of the right upper eye lid depressing the 
globe of the eye. One the whole the condition had tended 
to progress slightly, but there had been great changes in 
the amount of swelling, at times the upper lid becoming 
red and slightly glazed. At other times there was very 
little swelling. 
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Two to three weeks before the swelling developed the 
patient had fallen on some steps and cut his forehead. 
He had been dazed, but not unconscious, and he had not 
vomited, nor had there been any bleeding from the nose 
or ears. 

At the time of the meeting there was a slight swelling 
of the right upper lid without any discoloration. The 
globe was slightly depressed and the child admitted 
diplopia to horizontal objects. The pupils were equal. 
Nothing abnormal could be detected in the cranial nerves 
and the ear, nose and throat were healthy. No renal 
tumour could be palpated. There were some small elastic 
glands in the groins 1-25 centimetres (half an inch) long 
and some small hard glands in the deep cervical chain 
on the right side. 

Dr. Pittar had examined the patient and reported that 
the fundi were normal and the movements were healthy. 
At that time the swelling had been less and no diplopia 
present. A Wassermann test had yielded no reaction and 
the blood count had given the following result: 

Erythrocytes, per cubic millimetre 4,380,000 
Hemoglobin value er 82% 

0:93 
9,680 


Colour index Ba Oe ee 
Leucocytes, per cubic millimetre .. 
Neutrophile cells sae 42% 
Small lymphocytes oe aes 50% 
Large lymphocytes .. .. .. .. 5% 
Large mononuclear cells .. .. .. 2% 
Eosinophile cells a ‘ 1% 


X ray examination revealed no abnormality in the 
accessory sinuses and no bone changes. 


Dr. Watkins discussed the diagnosis and was inclined 
to favour the possibility of a very mild orbital infection 
from an infection of a small ethmoidal. cell which did not 
show in the skiagram, and in spite of clinical ear, nose 
and throat findings being normal. He was of the opinion 
that the diagnosis could not be carried further without 
exploration which he intended to perform. The members 
present were rather inclined to a diagnosis of a heman- 
gioma, although there was no pulsation and the size of 
the tumour was not affected by coughing or straining. 
Several members considered that to make a definite diag- 
nosis by exploration was unjustifiable. 


Pancreatic Calculus Associated with Cardiospasm. 


Dr. S. S. GARDINER showed a man, aged seventy-seven 
years, who had been admitted to hospital on May 13, 1929, 
complaining of difficulty in swallowing for the past three 
years and gradually becoming worse. For the past four 
months he had had pain just above the umbilicus in the 
mid-line, at first intermittent and colicky in nature, but 
continuous, interfering with sleep for the past three weeks 
and always aggravated half an hour after meals. 

He had vomited a small portion of nearly every meal 
from late in January until about three weeks before; since 
then mucus and occasionally dark blood had regurgitated 
shortly after taking food. For three weeks before admis- 
sion he had felt a sensation as “if food stopped at the 
lower end of the breast bone” for some time after he had 
taken his meal. He had lost 9-4 kilograms (one and a 
half stone) in weight during the past four months, was 
never jaundiced and had always been slightly constipated. 

On examination an area tender on pressure had been 
found in the mid-line, about five centimetres above the 
umbilicus; no hyperesthesia had been present. 

X ray examination had revealed obstruction at the 
cardiac orifice and the esophagus dilated above; a fair 
amount of barium had remained for some minutes. On 
cesophagoscopy the esophagus had been normal, not dilated. 
The instrument had passed easily to the diaphragm; 
difficulty here had been due to spasm. Just after passing 
into the stomach a hard structure had been felt to the 
right of the tip of the instrument. It had been impossible 
to see the mass, which might be intragastric or extra- 
gastric. The blood had yielded no reaction to the Wasser- 
mann test and the urine was normal. No blood had been 
found in the stools and the usual pancreatic tests had 
yielded no reaction. 

At operation on May 20, 1929, a mid-line supraumbilical 
incision had been made. The stomach, duodenum and gall 





bladder had been normal. The gastro-colic omentum had 
been incised and a hard mass felt in the pancreas in an 
apparently cedematous area to the left of the neck. 

The pancreas had been incised and a single irregular 
stone 1:8 by 0-8 centimetre had been removed; this had 
not been revealed in the skiagram. The distal portion of 
the pancreas had been hard and infiltrated, evidently due 
to chronic inflammation. A bile duct probe had been 
inserted easily into the duct for seven centimetres distal 
to the stone; the duct had been considerably dilated. A 
tube had been inserted into the duct through the gastro- 
hepatic omentum, brought out through a stab wound and 
incised tissue had been sewn over the tube with three 
interrupted catgut sutures; the gastro-colic omentum had 
been sutured. The tube had been removed on June 3, 1929, 
and the patient had left hospital on June 20, 1929, with 
the wound healed. 

Later examinations revealed no evidence of cardiospasm, 
which had been assumed to be due to reflex irritation. 
The patient had improved steadily in health and was 
quite well. 

Dr. Gardiner said that the articles published by Sistrunk 
in 1921 in the “Collected Papers of the Mayo Clinic,” by 
Seeger in 1925 in Surgery, Gynecology and Obstetrics and 
later in 1928 in Radiology, covered the subject of pancreatic 
lithiasis thoroughly. 

Hartmann in 1925 had summarized in the Annals of 
Surgery the histories of the twenty-two cases abstracted 
by Seeger which included the cases of Sistrunk. Hartmann 
had written: 

Pain was not mentioned in three cases, was noted 
as absent in two, mentioned in six, called severe in 
ten, and radiated to the back in nine. The pain was 
situated in the epigastrium or hypochondriac areas 
with one exception, when it occurred in the left lateral 
area with downward radiation. Jaundice was not 
spoken of in six, absent in nine, and was noted in 
seven; in three cases it was severe. 

Gall stones were not mentioned in five cases, were 
noted absent in fourteen and present in three. Glyco- 
suria was present in two cases, was noted absent in 
fifteen, and not mentioned in five. Loss of weight was 
not mentioned in fourteen cases; moderate loss was 
noted in five and marked loss in three. Vomiting 
occurred in two cases. Diarrhea of pancreatic type 
was not mentioned in fourteen cases, was absent in 
four and present in four. 


In Seeger’s last article there was a review of English 
and foreign literature to date; it brought to light only 
twenty-seven cases in which pancreatic calculi had been 
removed at operation. Since then another case has been 
reported by Lindsay in The Lancet of April 7, 1928. 

Dr. Gardiner said that the case reported by him com- 
manded interest on account of the absence of most of the 
usual pancreatic symptoms and signs and the association 
of cardiospasm with stone. 


Correspondence, 


THE NEW SOUTH WALES BRANCH OF THE BRITISH 
MEDICAL ASSOCIATION. 


Sm: It may be of interest to learn how the New South 
Wales Branch of the British Medical Association came to 
be established. 

When my late brother, Dr. Craig Dixson, and I arrived 
here frem Edinburgh after graduation, we found that 
there was no Branch of the Association in New South 
Wales and that the only members of the Association were 
ourselves and the late Dr. W. H. Goode. The latter took 
no interest in establishing a Branch. At this time the 
Medical Branch of the Royal Society embraced only the 
clinical aspects of medicine. 

We two felt that much more was required and consulted 
Dr. Arthur Renwick, M.P., who was a member of the 
University Senate and President of the Sydney Infirmary, 
as the Sydney Hospital was then called. With his charac- 
teristic vigour he took the matter in hand, the first 





516 


THE MEDICAL JOURNAL OF AUSTRALIA. 


Octoser 11, 1930. 





meeting of the Council being held in the Board room of 
the Sydney Infirmary. Circumstances required my absence 
from Sydney for about a year, so that this Branch was 
well advanced when on my return I joined it in 1881. To 
help in starting a Branch in Sydney Dr. Louis Henry 
came up from Melbourne, he being Honorary Secretary of 
the already established Victorian Branch. 
P Yours, etc., 
T. Storre Drxson. 


Public Health. 


LECTURES IN SYDNEY. 


In connexion with Part II of the course for the Diploma 
of Public Health of the University of Sydney a special 
set of lectures by well known health authorities has been 
arranged for members of the medical profession. The 
lectures will be delivered in the lecture theatre of the 
new School of Public Health and Tropical Medicine from 
4.10 to 5.30 p.m. All medical graduates will be welcome. 

Dr. M. J. Holmes, Director of the Division of Tuber- 
culosis and Venereal Disease of the Commonwealth 
Department of Health, will lecture as follows: 

Tuesday, October 14, at 410 pm.: “Tuberculosis in 
Australia: Epidemiological and Legal Aspects.” 

Wednesday, October 15, at 4.10 p.m.: “Venereal Disease 
in Australia: Epidemiological and Legal Aspects.” 

Thursday, October 16, at 410 pm.: “Small 
Epidemiological and Legal Aspects.” 


Books Received. 


A TEXT-BOOK OF HISTOLOGY ARRANGED UPON AN 
EMBRYOLOGICAL BASIS, by J. Lewis Bremer, M.D. 
(Fourth Edition of “Lewis and Stéhr’’); 1930. Phila- 
delphia: P. Blakiston’s Son and Company. Royal 8vo., 
pp. 580, with 486 illustrations, 32 of which are in colour. 

a — 


Diary for the Wontd. 


. 14.—New South Wales Branch, B.M.A.: Ethics Committee. 

. 14.—New South Wales Branch, B.M.A.: Post-Graduate 
Work Committee. 

. 21.—New South Wales Branch, B.M.A.: Executive and 
Finance Committee. 

. 24.—Queensland Branch, B.M.A.: Council. 

. 28.—Queensland Branch, B.M.A.: Obstetrical Section. 

. 28.—New South Wales Branch, B.M.A.: Medical Politics 
Committee. 

. 30.—New South Wales Branch, B.M.A.: Branch. 

. 30.—South Australian Branch, B.M.A.: Branch. 


OO 


MWevdical Appointments. 


Dr. J. H. Blackburn (B.M.A.) has been appointed 
Government Medical Officer at Duaringa, Queensland. 
* * ” 


Pox: 


Dr. E. A. Johnson has been appointed a member of the 
Advisory Committee under the Food and Drugs Act, 1908, 
South Australia. 

ci * * 

Dr. K. R. Corin has been appointed Government Medical 

Officer at Adaminaby, New South Wales. 


_ 
—_ 


Wedical Appointments Pacant, etc. 





For announcements of medical appointments vacant, assistants, 
locum tenentes sought, etc., see “Advertiser,” page xviii. 


AUGATHELLA HOSPITAL, QUEENSLAND: Medical Super- 
intendent. 

Austin HosprrAt FOR CHRONIC DISEASES, 
Vicror1aA: Honorary Surgeon. 

DEPARTMENT OF INSPECTOR-GENERAL OF HOSPITALS, ADELAIDE, 
SoutH AvsTRALIA: Honorary Vacancies. 


Emsvo_p HOospITaAL, QUEENSLAND: Medical Officer. 


HEIDELBERG, 


Medical Appointments: Jmportant Motice. 


MEDICAL practitioners are requested not to apply for a 
appointment referred to in the following table, Subvat having 
arate yay ey ry —— the Monetary e of the Branch 

e first column, or with the Medical Secretary of the 
British Medical Association, Tavistock Square, London. W.C.1, 





BRANCH. APPOINTMENTS, 





Australian Natives’ Association. 

Ashfield and_Digtrict United Friendly 
Societies’ Dispensary. 

Balmain United Friendly Societies’ 


Dispensary. 

Friendly Society Lodges at Casino. 

Leichhardt and Petersham United 
Friendly Societies’ Dispensary. 

Manchester Unity Medical and Dis- 
pensing Institute, Oxford Street, 
Sydney. 

North Sydney Friendly Societies’ Dis- 
pensary Limited. 

Peo: a Assurance Company, 

mited. : 
Phenix Mutual Provident Society. 


New SourH Wass: 

Honorary Secretary, 

135, Macquarie Street, 
Sydney. 








All Institutes or Medical Beeneation. 

Australian Prudential Association Pro- 
prietary, Limited. 

Mutual National Provident Club. 

National Provident Association. 

_Hospital or other appointments outside 
Victoria. 


VICTORIAN :Honorary 

Secretary, Medical 

Society Hall, East 
Melbourne. 





Members desiring to accept appoint- 
ment in ANY COUNTRY HOSPITAL, 
are advised to submit a copy of their 
agreement to the Council before sign- 
ing, in their own interests. 

Brisbane Associated Friendly Societies’ 
Medical Institute. 

Mount Isa Hospital. 

Mount Isa Mines. 


QUEENSLAND :Honor- 

ary Secretary,B.M.A. 

Building, Adelaide 
Street, Brisbane. 





SourH AUSTRALIAN: All Latee Appointments in South Aus- 


Secretary, 207, North 


tralia. 
Terrace, Adelaide. All Contract Practice Appointments in 


South Australia. D 





WESTERN AUsB- 

TRALIAN: Honorary 

Secretary, 65, Saint 

George’s Terrace, 
Perth. 


All Contract Practice Appointments in 
Western Australia. 





NEW ZEALAND (Wel- 

lington Division): 

Honorary Secretary, 
Wellington. 


Friendly Society Lodges, Wellington, 


New Zealand. 








Editorial Motices, 


MANvscriIPts forwarded to the office of this journal cannot 
under any circumstances be returned. Original articles for- 
warded for publication are understood to be offered to THE 
oe JOURNAL OF AUSTRALIA alone, unless the contrary be 
stated. 


All communications should be addressed to “The Editor,” 
THE MEDICAL JOURNAL OF AUSTRALIA, The Printing House, 
Se Glebe, New South Wales. (Telephones: 


SUBSCRIPTION Ratss.—Medical students and others not 
receiving THE MEDICAL JOURNAL OF AUSTRALIA in virtue of 
membership of the Branches of the British Medical Association 
in the Commonwealth can become subscribers to the journal by 
applying to the Manager or through the usual agents and book- 
sellers. Subscriptions can commence at the beginning of an 
quarter and are renewable on December 31. The rates are £ 
for Australia and £2 5s. abroad per annum payable in advance. 





